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STATISTICS AND LEVIATHAN ! 


By FREDERICK C, MILLS, Columbia University 


It is now almost three hundred years since Thomas Hobbes dissected 
the problems of political living and examined the nature of sover- 
eignty, of liberty and of law. It is just twenty years since Graham 
Wallas explored the conditions of social life in an integrated world 
order. The Leviathan of Thomas Hobbes and the Great Society of 
Graham Wallas were alike in that they were organizations of men 
forced by the compulsion of external events to master the difficult arts 
of mass living, or to slip backward into civil strife and social con- 
fusion. But these arts were to be mastered, in the two cases, under 
radically different conditions. Two hundred and sixty years had 
brought a transformation in the ways in which men made their living, 
and in the relations among men that grew out of their economic 
activities. The scope of mass life had been enormously expanded, in 
this interval, and the character of private and of social activities had 
been revolutionized. 

The years which have passed since Graham Wallas wrote have in- 
tensified older difficulties and have brought new and baffling com- 
plexities into social existence. The world order as Wallas knew it in 
1914 has been profoundly modified. Its apparent stability has been 
shattered. War and resurgent nationalism have effaced the gains of 
generations in the arts of collective living. On the positive side,,the 
change in the physical circumstances of life has proceeded at a high 
tempo. New elements have been conquered. Greater mastery has 
been won over the basic processes of production. Industrialization 
has proceeded on a world front. The machine and a far-reaching 
division of labor have created a host of new relations among men, and 
have tied more tightly together the elements of the social system. To 


1 Presidential address at the Ninety-sixth Annual Meeting of the American Statistical Associa- 
tion, Chicago, December 28, 1934. 
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the old problems of social life have been added those due to the emer- 
gence of an industrialized Leviathan. This artificial monster which, 
in its maturity, is the distinctive product of our times is at once a 
social organization and an economic structure. And the nature of 
this system—its working characteristics, its structural defects, its op- 
erating limitations—passes the comprehension of its human parts. 
This fact lies at the heart of our present economic confusion. It 
points the fundamental issue of contemporary life. Today we face 
the imperative question whether man can learn to think and act in a 
new dimension, largely alien to his inherited nature—the dimension 
opened by mass living. 

This state of affairs, and the dilemmas to which it gives rise, will, I 
think, persist. The tendencies that have worked toward the indus- 
trialization of contemporary life make for non-recurring changes. 
The static economic relations and the semi-periodiec fluctuations that 
have received major emphasis in economic literature are perhaps of 
less importance, viewed in long perspective, than are the persistent 
forces leading to permanent alterations in the conditions of economic 
life. The changes which have already occurred, then, are not to be 
looked upon as of the nature of rare mutations, to which we may 
slowly adapt ourselves. The compulsion of enduring change will con- 
tinue to alter the structure of economic and of social life, and the task 
of adaptation will persist, in ever-changing but ever-pressing forms. 

My primary concern tonight is with the problem of coérdination 
and direction that is faced in a closely-knit industrial society. In 
some manner smooth working relations must be established among 
the elements of such a society. The conflicting interests of individuals 
must be reconciled. The whole must be directed toward socially de- 
sirable objectives. The science of statistics and the art of statistical 
practice have a major role to play in the solution of this problem, in 
any form of economic organization. They have a role of exceptional 
importance under existing conditions. 

This réle is that of providing an economic and social intelligence 
service adequate to our present needs—a reporting system touching 
every part of the complex structure of organized life. Problems of 
rare difficulty arise here. For we appear to stand today at a transi- 
tional stage in human development. The manifold social adjustments 
and economic adaptations that were achieved without design in the 
relatively recent past must, in increasing degree, be effected through 
deliberate, conscious effort. When we could believe that social cement 
for human-kind is of essentially the same type as that which binds 
the social insects together, there was no necessity that any person or 
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group should seek to define the attributes of social and economic 
systems, as working entities. The whole functioned independently 
of any possible social purpose on the part of its elements. How valid 
this concept may have been in the 18th and 19th centuries I do not 
venture to say. Certainly it is no longer valid today. Unfolding 
circumstance forces us to do consciously what may once have been 
achieved unconsciously. Leviathan must develop a central nervous 
system. 

These ideas are familiar enough. I have ventured to present them 
because of their immediate bearing upon the obligations and respon- 
sibilities of the group assembled here tonight, in particular, the 
obligations and responsibilities of the statistician. In the mathe- 
matical refinement of his tools the statistician may seem, at times, to 
be a student of esoteric cults. He takes many forms and appears to 
the world of men in strange guises. In his social science incarnation, 
however, the statistician must remain as Noah Webster long since de- 
fined him—one versed in classified facts respecting the condition of 
the people in a state. His is the task of planning, administering and 
interpreting the intelligence services essential to the working of the 
Great Society of today. 

I should far exceed the time at my disposal were I to attempt to 
outline a plan for a system of reporting services adapted to the needs 
of a modern industrial society. Indeed, for the undertaking of such 
a task, I should require far more knowledge and somewhat more 
presumption than I now possess. It is perhaps in order, however, to 
suggest some of the necessary characteristics of such a system. 

By an economic intelligence service, and here I restrict myself to 
the economic realm, I mean a system of reporting designed to provide 
information concerning the working of the financial, productive and 
distributive systems, in all their parts and in all their inter-relations. 
Precisely what information is required at a given time depends upon 
the stage of industrial development attained, the relative place of 
competition, of private monopoly and of direct state activity and con- 
trol, and, not least, upon the character of the questions we have the 
wit to ask. Changing questions and changing combinations of the 
elements of competition, monopoly and control will give rise to vary- 
ing needs at different times. In a competitive regime information 
is needed for the intelligent conduct of economic activity by the par- 
ticipants in processes of production and exchange. The appraisals 
and the decisions necessary to the maintenance of perfect markets— 
or the approximations to such ideal states that may be realized in an 
imperfect world—are possible only on the basis of full knowledge. 
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When the bloom of free competition passes, when there arise barriers, 
restrictions and limitations upon the play of free choice, new and 
supremely important tasks fall upon the informational services. They 
must provide the factual materials upon which control and regulation 
must be based. For departure from a fully competitive system means 
that the mutual adjustment of working parts and the maintenance 
of a working balance among economic elements becomes more and 
more a matter of design and conscious action, less and less a matter 
of happy and unpremeditated conjuncture. Finally, and this is true 
under any system, informational services are necessary to provide de- 
tached observers with the data required for scientific analysis and 
appraisal. 

In an economy partly free and partly controlled, of the type to 
which our present system conforms, the statistical services must meet 
a wide variety of needs. Over large areas of economic life we shall 
have continuing need of the innumerable unplanned adjustments that 
are effected through the activities of private enterprise. A steady 
flow of timely, accurate information concerning all the processes of 
an industrial economy should be available to the agents of such enter- 
prise. The same flow of intelligence is needed by public authorities 
charged with responsibility for specific phases of regulation, and by 
those administrators and analysts who are concerned with the work- 
ing of the economic system as a whole. Under existing conditions, 
moreover, adequate statistical information is necessary for the protec- 
tion of the public. For regulation inevitably vests some of the at- 
tributes of monopoly in the industries regulated. When competition 
is limited, only full knowledge on the part of the public and its repre- 
sentatives will protect the consumer against exploitation. 

The creation and the administration of an intelligence service de- 
signed to meet these diverse needs in an industrialized economy 
operating under conditions of partial control is a major task before 
social scientists today. In stressing the importance of this task I 
mean to make no plea for fact-gathering in the abstract, nor to enter 
that ancient controversy between inductive and deductive schools. I 
am concerned with more immediate problems and more specific urgen- 
cies. We have a system that is out of hand because we do not 
understand how it works. Neither academic economist nor public 
officer really knows what are the vital elements. We must blunder, 
by trial and error, in seeking to perform those directional services 
that have become necessary under existing conditions. We lack the 
organized procedures on which such services must be built. 

We have, of course, beginnings, and good beginnings, in the infor- 











STATISTICS AND LEVIATHAN 5 


mational systems provided today by public and private agencies, but 
our needs have outstripped our resources. Major deficiencies have 
been revealed under the stresses of the last five years. These are, in 
part, deficiencies in the scope and content of existing reporting serv- 
ices. There are major gaps in our knowledge of the present industrial 
structure and of current industrial processes. But these gaps, it is 
fair to say, are being steadily reduced. A number of efficient agen- 
cies, federal, state and private, have already laid the foundations of a 
comprehensive reporting system. Such a system will provide basic 
information, compiled annually or biennially, concerning our produc- 
tive and distributive plant and its capital structure. Supplementing 
this, we shall have more timely reports covering, completely, the flow 
of goods and purchasing power and the current utilization of produc- 
tive resources. Our task here is to expand and extend existing serv- 
ices, to fill major vacancies and to reduce the margins of error present 
in many of the estimates now released. 

More important, perhaps, than defects of coverage are deficiencies 
in respect of the correlative character of the materials now provided 
by our statistical services. We do not have today that full and 
perfect comparability of records of capital investment, employment, 
production, stocks, prices, profits, and wage, dividend and interest 
disbursements that is necessary to the intelligent appraisal of economic 
conditions. Uniform accounting, uniform modes of industrial classi- 
fication, uniformities in reporting procedures and the other uniformi- 
ties essential to full comparability may never be achieved, but we 
must go much further in this direction than we have gone. 

I have said that the creation of a system of reporting services is no 
task of mere data-gathering. More important, in the last analysis, is 
the development of an adequate technique of interpretation and use. 
For statistics are gathered and interpreted within a framework of 
ideas, guiding principles, standards and concepts, some consciously 
defined and objective, some unformulated but none the less real. 
The character of these underlying principles is a matter of direct 
concern to the statistician. He has a responsibility for the critical 
appraisal of the concepts current at any time. He is under obligation 
to contribute to the formulation of suitable objectives and the develop- 
ment of valid principles of interpretation. 

These considerations have brought us to questions of personnel. 
It is probably inevitable that the powers and functions of the public 
services should expand, that the demands upon these services should 
steadily increase. Deeply moving currents of change have shaped 
our development in the direction of large aggregates, of closely in- 
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tegrated economic organizations, and these forces will not be reversed. 
Such mass living means a burden of publie services. For responsi- 
bility in the creation and maintenance of essential intelligence services 
is a public responsibility. The personnel problem here involved is 
one of the most urgent before modern democracies. 

In the days when the working of a bureaucracy touched the lives 
and activities of the people of the country at but few points, personnel 
problems in government services were of minor importance. It could 
be maintained with some justice, perhaps, that no special skills were 
required for the public service, that any person of average intelligence 
and training could perform the duties of a public servant. This, of 
course, has been a major argument of those who support the spoils 
system. We suffer today from the persistence of this view. Our 
social life, on its economic side, has been made over since the days of 
Andrew Jackson. The functions of government have increased many 
fold, and have been transformed in character, yet the old tradition 
persists. Today a continuing staff of experienced technicians in the 
departments of government is essential to the operation of the kind 
of industrial society we have developed. Some of the special person- 
nel requirements of the last two years will pass, it is true, but the 
tendencies of generations will persist. Whether we like it or not the 
working of our social and economic systems will depend, in increasing 
degree, upon the efficiency of technical bureaus of the federal govern- 
ment. 

In the face of this situation, and of needs more acute than ever in 
our past for properly qualified public servants, we find current con- 
ditions marked by some highly disturbing features. Trained men are 
finding a place, it is gratifying to note, in the technical organizations 
of the central government. But this favorable movement on the one 
flank is balanced, perhaps over-balanced, by a reverse movement on 
the other flank. The traditions of the spoils system have received 
new impetus and new sanctions in recent months. The ship of the 
New Deal is not manned exclusively by Galahads. Political consid- 
erations control a great mass of appointments. Under fairer skies 
this might be tolerated. It is a form of social suicide today. 

I would venture a further comment on this matter. It is a notable 
and important fact that weakness, faulty organization, ineptitude and 
sheer dishonesty come to no clear head in the working of the public 
services. Although the replacement of experts by political appointees 
in a technical bureau of government would create a condition of 
general inefficiency, such inefficiency would be manifest only in dif- 
fused and intangible forms. It would probably not lead to a break- 
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down of social machinery, clearly attributable to recognized elements 
of inefficiency. Nor would the degree of inefficiency be open to 
accurate measurement. Interested persons would be aware of mud- 
dling ineptitude, but no sharp signal of breakdown would be given 
to citizens at large. 

Here lies, I think, a problem we must somehow solve. Private 
enterprise possesses, at least, the touchstone of profit and loss. There 
may well be wide latitude for incapacity in competitive industry, but, 
late or soon, red entries must mark the presence of sustained in- 
efficiency. What comparable criterion have we for the public serv- 
ices? Can we devise a test which will promptly reveal incapacity in 
the technical services of government, and measure the degree of in- 
capacity? If we cannot, the Great Society may well founder upon 
the rocks of political spoils. 

I can think of but one substitute for the rigorous testing of the 
public services which a social profit and loss account might provide. 
Between the administrators of such services and professional bodies of 
social scientists there must be kept open a channel for the continuing 
transmission of advice, criticism, comment and suggestion. There are 
many reasons why this objective criticism is needed by those engaged 
in the daily task of collecting and interpreting statistical records. 
Not the least of these arises out of the fact that statistics, in the mass, 
fall with deadening impact upon the human mind. For statistics, as 
I need not advise this audience, are really a lethal weapon. A press- 
ing problem facing those in the intelligence services is how to offset 
this enervating influence, how to maintain a live, alert attitude toward 
the materials of their trade. A steady inflow of critical opinion offers 
one means of ensuring such an attitude. 

But there are other reasons for the maintenance of close and con- 
tinuing contacts between professional groups and those manning fed- 
eral and state agencies. I have referred to the need of preserving 
high standards of integrity in the conduct of these agencies. In the 
present state of political ethics constant and critical oversight from 
scientific groups is needed to offset the pressures from other sources, 
pressures tending to weaken the statistical services of government. 
Again, the body of concepts needed to give direction to data-gathering 
activities and to provide guides to the interpretation of statistical 
records must be built up, largely, by members of professional groups 
not actively identified with public administration. Unless there is 
vitality of thought among those concerned with this body of economic 
and social concepts and unless this vitality is imparted, through direct 
contact, to those engaged in the administration of the intelligence 
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services, sterility and inertia will be hard to fight off. Such sterility 
and inertia threaten both groups, in the absence of close and constant 
contacts. 

The maintenance of these contacts is distinctly a responsibility of 
the American Statistical Association. Its membership cuts across the 
usual lines of demarcation between the social sciences. The profes- 
sional interests of its members, in respect of the substance of scientific 
inquiry, are, in the nature of things, more diverse than are those of 
other groups of social scientists. Administrative and technical prob- 
lems of data-gathering and data-utilization are matters of particular 
concern to its members. Experiments over the long history of 
the Association point to useful modes of codperation between an 
independent professional society and governmental agencies. My 
predecessor, Dr. Stuart Rice, was instrumental in beginning a new 
and fruitful chapter in this history of codperation with public agen- 
cies, through the creation of the Committee on Government Statistics 
and Information Services. The establishment, on a more permanent 
basis, of means of effective contact between our Association and the 
informational services of the federal government is a task remaining 


to us. 
The great human documents that deal with the problems of organ- 
ized living have been born, in the main, in periods of turmoil and 


disorder. Plato, writing in an age of political chaos, outlined in the 
Republic an orderly mode of social life. Thomas Hobbes’ treatise 
was described, by himself, as a ‘‘ Discourse of Civil and Ecclesiastical 
Government occasioned by the disorders of the present time’’. 
Hobbes also, believing that Leviathan, generated by reason, might be 
destroyed at last by civil strife, was searching for the rules and con- 
ditions of orderly social living. In this coincidence of social disorder 
and of the appearance of blue prints of Utopia we have a manifesta- 
tion of a conflict old in human history. On the one side we have an 
environment marked by flux and ceaseless change—a world in which 
disorder, irregularity, variation and difference are the continuing 
characteristics of existence. On the other side there is an unremit- 
ting pressure for order and security on the part of human-kind. 
There have been periods in our history when fortunate conjunctures 
allowed reasonable security to populations at large. But the sweep 
of history has perhaps more frequently brought change, diversity, 
conflict and disturbance, and with these social disorder and individ- 
ual insecurity. 

One of the transient periods when stability and security seemed 
part of a natural order was enjoyed in the western world for a single 
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generation prior to the Great War. So short is our perspective that 
this brief experience has led many of us to take order and security 
for granted. We feel that something which is ours, of right, has 
been taken from us by the disturbances of the last twenty years. 
But I think it clear, in the conspection of time, that the re-emergence 
in our generation of unsettling change as a dominating factor in the 
conditions of living is taking us closer than we were in pre-war years 
to a normal state of affairs. In the long span of history non- 
recurring change and diversity of motion have dominated human 
life. We live again, today, in an age marked by the occurrence of 
lasting modifications in the conditions of existence. 

This ferment of change comes at a time when the institutions of 
social life in the western world have become more complex, more 
ponderous, more extensive in scope and influence than ever before 
in our history. New forms of mass living have developed. It is 
primarily in the economic realm that this is true. An industrial 
Leviathan, largely created during the preceding era of historically 
unwonted stability, is being exposed to a storm of change. This con- 
dition makes demands upon the human elements of this organization 
that are perhaps more pressing than in any earlier age. More in- 
sistently, in more compelling form than in the days of the Greek 
cities, or of the English Commonwealth, or of the pre-war world, 
these questions call for answers: Can men learn to think and act in 
the dimension opened by mass living? May social order and in- 
dividual security be won in this dimension? 

I would emphasize a word I have just used—that social order and 
individual security must be won, must be won anew by each genera- 
tion. Order and security are not our birthrights. It was an easy 
thing to look to the ‘‘known, naturall Inclinations of Mankind’’ for 
the automatic creation of order, to accept the nice assumption of 
Mandeville that the granting of free play to private vices neces- 
sarily brought ‘‘publick benefits’. But this was a grievously over- 
simplified view. Individual security must be aggressively won, and 
social order must be imposed upon our environment. , 

Where, then, are we to look for that regularit;y and order in the 
circumstances of living which seems to be a necessary condition of 
rational existence? How are we to achieve economic security in a 
world of ceaseless movement? I have no answers to these questions. 
But I have emphasized a necessary first step in any campaign directed 
toward the attainment of social order today. If we are to avoid that 
particular and most terrifying kind of chaos that develops when a 
highly integrated economy gets out of gear, we must develop intelli- 
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gence services adequate to the needs of an industrialized mode of 
living. Through such services we must acquire the detailed knowl- 
edge of the working attributes of our industrial system which we 
lack today. We need knowledge that will enable the human ele- 
ments to adapt themselves to the requirements of a mechanized pro- 
ductive organization. We require knowledge—far more knowledge 
than we now have—if social control is not to incur hazards of dis- 
ruption as great as those to which the unregulated system is ex- 
posed. Nor is this a mere technical task. This vast machine we 
have created must be directed toward objectives consistent with its 
own structure and with the human requirements it must serve. 
There is no assurance in all this that order may be discovered and 
security born of these efforts. Perhaps the task before us exceeds 
our capacities. It may well be that we are asking more of nature 
than she will give, when we seek security in a universe of change. It 
may be that inherent limitations upon the degree of social activity 
of which man is capable may prevent the setting of social objectives, 
the codrdination of our diverse individual activities and the master- 
ing of the masses of statistics necessary to collective living in an in- 
dustrial society. If this be so, and in the present state of the world 
no man may say that it is not, the modern Leviathan may go the way 
of his pre-historic predecessors. Then, when men again are living 
in a state of nature, naked, rude and barbarous, some traveler from 
New Zealand, standing on the ruins of the Commerce Building, may 
read our epitaph: ‘‘Here lies the body of Leviathan, dead of loco- 
motor ataxia, complicated by a plethora of indigestible statistics.’’ 
Yet there is hope of a happier outcome. The disciplines inherent 
in industrial processes are themselves creating regularities in the 
working of the industrial system. Through adequate intelligence 
services more of these regularities will be discovered. Adaptation 
to them will lessen the operating frictions out of which social dis- 
order grows. But we must go beyond this. We of this generation 
must proceed on the assumption that order in economic and social 
life may be achieved through conscious action, as well as through the 
compulsion of external events. Order, in some degree, is self-created. 
Order may be impressed upon the world in which we live. Not 
through blind action may this be done, not with naive disregard of 
the essential nature of the system which has been built up through 
generations of cumulative change. Over-simplification in this direc- 
tion may be as devastating in its effects as is a blind trusting to 
private vices to create public benefits. But through informed action, 
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action based upon a knowledge of the system with which we are 
dealing, we may enforce order in the behavior of that system. 

Through the discovery of inherent regularities, then, and through 
the deliberate impressing of regularities upon a system we have 
learned to understand, we may hope to bind Leviathan, and to win 
order and security for our generation. Basic in any such program 
is the establishment of a system of intelligence services far superior 
to anything we possess today, and the development of personnel 
adequate to the demands of such a system. 

This isa large order. The activities of the existing public services, 
alone, will not accomplish these tasks. Cloistered study, alone, will 
not accomplish these tasks. Their accomplishment is an obligation 
of all social scientists, and more particularly, I think, of those who 
belong to the statistical profession. This obligation will be a first 
lien upon our energies, in the years immediately before us. 





FACTORS IN THE VARIATION OF CRIME AMONG CITIES 


By WILLiaM F. OcBurn,* University of Chicago 


Crime rates vary from city to city. This paper is a study of factors 
that cause some cities to have higher rates than others. Many of these 
factors are not now measurable, especially those that are more readily 
subject to control, as for instance, the efficiency of the police force, 
the capability of judges, the effectiveness of the court system, or the 
union between politics and crime. On the other hand, data on other 
possible factors can be had in suitable form and for enough cities to 
make analyses. Such factors are the nativity of the population, size 
of cities, the excess of males, church membership, the extent of manu- 
facturing, the size of family, rates of growth of population, the amount 
of rent paid, the average earnings per wage earner in manufacturing, 
home ownership. Some of these factors may effect crime rates, though 
they are not easily manageable for the purpose of diminishing crime. 

The index used as a measure of crime: The data used to indicate 
erime rates were the total number of offenses known to the police of a 
city in 1930, for the following offenses: criminal homicide, rape, rob- 
bery, aggravated assault, burglary and larceny where the value was 
over $50, except that in the group of largest cities all larcenies ir- 
respective of the amount were included.1 The data were from the 
‘‘Uniform Crime Reports’’ of the Department of Justice, and are 
generally considered to be the best indications we have of the number 
of crimes committed. By far the largest number of cases were of 
larcencies and burglaries, with robberies third, but much fewer. 
Variations in these crimes of theft quite overshadow in number the 
homicides, rape and assaults. In order to guard somewhat against 
possible defective reporting during the first year of the service, all 
cities were omitted from this study where the total number of offenses 
known to the police were greatly different in 1931 from the number 
in 1930. 

The cities studied: The list of cities for which data were reported 
in 1930 was not very large and from this list selections had to be 
made. The first difficulty was‘the fact that the crime situation is 
different in small cities from what it is in large cities. In general the 

* The author wishes to express appreciation for the services of Mr. A. J. Jaffe, not only 
for aid in the calculations but also for his service in general on the analysis. 

2 With regard to larcenies, rates for all crimes excluding all larcenies and also including 


all larcenies were quite highly correlated for the cities studied with rates for all crimes includ- 
ing only larcenies over $50. 
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larger the city the higher the crime rate. Hence, a series made up of 
large and small cities would have been heterogeneous, and further- 
more, arrayed in classes of equal sizes, the range would have been 
large with many gaps without data, which would make difficult 
analysis by the correlation technique. For these reasons, it was 
desirable to deal in a single series with only cities of very nearly the 
same size. But cities of nearly the same size for which all the data 
were available proved to be quite a small sample. In an endeavor 
to overcome this difficulty, three samples of cities of different sizes 
were used. The first series was of 16 large cities? of around 500,000 
inhabitants with a range from 250,000 to 578,000. The second sample 
was of 24 cities * from 100,000 to 168,000 and is referred to as the 
middle-sized cities. The third group was of still smaller cities from 
36,000 to 58,000, the number being 22.* Cities from the Southern 
states were omitted because of the Negro population, to reduce further 
the heterogeneity. 

The factors studied: For each of these groups of cities the crime 
rates were correlated with various factors in a search for the reasons 
why cities vary in their crime rates. The factors of which much use 
was made are listed below. 

All data are for 1930 and all population samples are for ages fifteen 
years old and over unless otherwise stated. 


a. Crime rates. The offenses, previously named, known to the 
police were divided by the population and expressed in numbers 
per 1,000 population. Means: 19.9, 8.3, 7.9; standard deviations: 
7.9, 3.6, 4.8. 

. Percentage of males. The number of males was divided by the 
total population and expressed in numbers per 100. Means: 
49.2, 48.9, 49.1; standard deviations: 1.3, 1.4, 2.3. 

. Native whites of native parents. The number of male native 
whites of native parents per 100 of the general population, male 
and female. Means: 22.8, 20.2, 24.9; standard deviations: 7.2, 
8.0, 9.7. 


2 These cities were Milwaukee, Buffalo, Cincinnati, Minneapolis, Newark, Seattle, Indian- 
apolis, Rochester, Portland, (Ore.), Denver, Columbus, Toledo, Akron, Providence, Oakland, 
Kansas City, (Mo.). 

* Springfield, Mass.; Bridgeport, Conn.; Scranton, Pa.; Des Moines, Ia.; Salt Lake City, 
Utah; Paterson, N. J.; Albany. N. Y.; Trenton, N. J.; Erie, Pa.; Spokane, Wash.; Wichita, 
Kan.; Tacoma, Wash.; Wilmington, Del.; Peoria, Ill.; Canton, O.; South Bend, Ind.; Somer- 
ville, Mass.; El Paso, Tex.; Utica, N. Y.; Hartford, Mass.; Grand Rapids, Mich.; Fall River, 
Mass.; Elizabeth, N. J.; Cambridge, Mass. 

4Fresno, Calif.; San Jose, Calif.; Stockton, Calif.; Pueblo, Colo.; Aurora, Ill.; Decatur, 
Ill.; Pittsfield, Mass.; Montclair, N. J.; Hamilton, O.; Lorain, O.; Portsmouth, O.; War- 
ren, O.; Lancaster, Pa.; Cranston, R. I.; Woonsocket, R. I.; Madison, Wis.; Sheboygan, 
Wis.; Springfield, Mo.; Alameda, Calif.; Fitchburg, Mass.; Auburn, N. Y.; Zanesville, O. 
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Foreign born. The number of foreign born males divided by the 
total population and expressed in 100’s. Means: 10.2, 12.1, 9.9; 
standard deviations: 4.6, 5.4, 5.9. 


. Offspring of foreign born. The number of males who are native 


born of foreign or mixed parentage, per 100 of the general popu- 
lation, males and females. Means: 13.1, 14.2, 12.1; standard 
deviations: 4.2, 4.2, 5.1. 


. Rent. The median rent paid for all rented homes in the city 


expressed in dollars per month. Means: 33.4, 30.7, 29.7; stand- 
ard deviations: 4.6, 5.9, 8.7. 


. Value of homes. The median value expressed in dollars of all 


the homes in which the owners lived. Means: 6224, 6296, 5952; 
standard deviations: 1345, 2087, 2936. 


. Young children. The number of children under five years of 


age per 1,000 married women 15 to 44 years of age. This factor 
was highly correlated with the size of the family. It has been 
used by others as an index of the birth rate. Means: 481.4, 
566.8, 555.1; standard deviations: 74.4, 80.0, 78.6. 


i. Small families. The percentage of all families consisting of only 


two and three persons divided by the total number of families 
exclusive of families of one person. Means: 54.9, 50.3, 51.6; 
standard deviations: 5.3, 5.1, 5.0. 


j. Manufacturing. The number of males and females 10 years of 


age and over engaged in manufacturing pursuits per 100 of the 
population. Means: 21.7, 23.0, 24.0; standard deviations: 4.3, 


6.1, 7.8. 


. Income tax payers. The number of income tax payers per 100 


of the population. Means: 8.1, 7.7, 7.6; standard deviations: 
1.1, 1.5, 3.1. 


. Population of city. Number of persons 15 years of age and over 


in the city. Means: 282,687, 90,975, 35,064; standard devia- 
tions: 24,251, 14,963, 5,994. 


. Negroes. Number of Negroes per 100 of the population. Means: 


4.7, 2.7, 2.6; standard deviations: 4.0, 2.9, 3.2. 


. Rate of growth. The population increase from 1920 to 1930 


divided by the population in 1920, all ages. Means: 17.3, 14.9, 
26.9; standard deviations: 6:8, 15.1, 15.0. 


. Increase in rate of growth. The difference between percentages 


of growth from 1910 to 1920 and from 1920 to 1930. Means: 
~9.9, -14.0, -7.0; standard deviations: 8.4, 21.3, 27.7. 


. Police. The number of police department employees per 100 of 
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the population. Means: .216, .209, .150; standard deviations: 

.070, .073, .042. 

q. Home ownership. Owned non-farm homes per 100 population. 
Means: 14.9, 14.5, 17.9; standard deviations: 2.7, 4.2, 2.9. 

r. Apartments. Number of families per 100 families who live in 
buildings housing three or more families. Means: 19.6, 19.4, —; 
standard deviations: 12.4, 13.3, —. (A blank here and else- 
where indicates either that the calculation was not made or was 
not used in the study.) 

s. Married males. Number of married males 20 to 44 years of age 
per 100 of the population. Means: 35.9, —, 35.2; standard devi- 
ations: 3.25, —, 3.73. 

t. Married persons. Number of married persons per 100 of the 
population. Means: 59.6, 59.0, 60.6; standard deviations: 2.65, 
1.72, 2.93. 

u. Age, 15-35. Percentage of the population that is from 15 to 35 
years of age. Means: 45.6, 46.7, 45.4; standard deviations: 3.07, 
2.66, 3.25. 

v. Age, 20-35. Percentage of the population that is from 20 to 35 
years of age. Means: 34.8, 34.7, 33.8; standard deviations: 2.68, 
2.28, 2.59. 

x. Church membership. The number of church members in 1926 
13 years of age and over per 100 of the estimated population 13 
years of age and over in 1926. (The population increase from 
1920 to 1926 was estimated as .6 of the increase from 1920 to 
1930. The Jews were divided into age and church membership 
groups in the same ratios as the non-Jewish population.) Means: 
41.6, 55.5, 54.7; standard deviations: 10.8, 11.6, 12.8. 

y. Wages. Total payroll in 1929 in retail trade divided by the 
total number of full time employees combined with the total 
payroll in manufacturing excluding salaried employees divided 
by the average number of wage earners. In combining weights 
were the numbers employed. Means: 1,386, 1,340, 1,329; stand- 
ard deviations: 87.8, 141.5, 135.0. 

y’. Increase in wages in manufacturing. The difference between 
the average wage in 1919 and in 1929 in manufacturing divided 
by the average wage in manufacturing in 1919. Means: 16.6, 

18.0, 15.8; standard deviations: 12.5, 11.3, 16.9. 
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THE PERCENTAGE OF MALES IN THE POPULATION 






The first factor studied as a cause of variation in crime rates from 
city to city was the percentage of males fifteen years of age and over 
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in the population. It is known that crime is rare among women. 
Hence it seemed probable that cities with larger percentages of males 
in the population would have higher crime rates. Such is the case 
for each of the three groups of cities, as shown by the following co- 
efficients of correlation: +.44, +.24, +.55, the first coefficient being 
for the largest cities. If the true correlation between crime rates and 
the percentage of males was the same in each of these classes of cities, 
then these three coefficients could be combined into one coefficient with 
a value of -+-.42, which is very nearly the arithmetic mean of the three 
coefficients above weighted by the number of cases. The error under 
this assumption is that of a coefficient of correlation obtained from 
56 cases, and in this case is .11. Another way of expressing the rela- 
tionship between the crime rates of cities and the percentage of males 
is to say that a large city whose percentage of males in the adult 
population is greater by 10 than that of another city has on the 
average a crime rate (including larcenies under $50) per 1,000 adults 
greater by 25. For the medium-sized cities the crime rate would be 
greater by 6 and for the small cities by 11. 

The influence of the sex ratio on crime would be even greater were 
it not for the presence of the foreign born in cities, for among immi- 
grants there are generally more males than females. If the per- 
centage of foreign born is held constant, the partial correlations are 
+.58, +.30, +-.63. 

When other factors are held constant, the positive correlations 
persist. When seven other factors * were held constant the Betas (re- 
gression coefficients in the equation divided by the ratio of their 
standard deviations) were positive: —, +.36,-+.20. The factors held 
constant were foreign born, offspring of foreign born, rent, increase 
in rate of growth, church membership and increase in wages. It is 
clear then that one reason why some cities have more or less crime 
than others is due in part to the fact that they have higher or lower 
percentages of males in the population. 


AGE AND MARRIAGE 


It is known of course that age is highly correlated with crime. The 
rate is low among the very young and among the old, although the 


5 The partial correlations with the factor of offspring of foreign born, represented by the 
symbol, e, held constant are +.53, +.80, +.63. Other partial coefficients are the follow- 
ing where the letter designates the factor held constant: j, +.53, +.40, +.67; ¢, +.48, 
+.15, +.49; f, +.51, +.30, +.53; h, +.44, +.25, +.60; m, +.88, +.24, +.58; n, +.42, 


+.33, +.56. 
*The equations are: 
a =— 5.811 + .523b — .020d — .212e — .150f — .0460’ — .078x — .026y’ 


a = — 23.282 + .731b — .116d — .305e + .015f — .0620’ + .004x — .063y’ 
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different crimes have different age distributions for prisoners. Yet it 
appears that the various cities differ not enough in their age distribu- 
tions to show that age is a significant factor in explaining why one 
city has greater rates than another. At least the different indexes of 
age do not yield any correlation. If we take the per cent of the 
population from 20 to 35 years of age and correlate these per cents 
with the crime rates, the coefficients are +.02, +.32, —.13 for the 
three groups of cities, the group of large cities being placed first. 
And if the age groups 15 to 35 is used the correlations are —.03, 
-+-.27, —.16. Perhaps a consideration of other factors would modify 
these correlations somewhat, but probably not enough to show a very 
significant relationship. 

On the other hand, the variability in age distributions from one 
city to another is not very great. For instance in the group of large 
cities the lowest per cent of the population from 15 to 35 is 42 and 
the highest is 53. <A little computation will show that this variation 
in age distribution will not produce very much variation in the crime 
rate, as is shown in the remainder of this paragraph. The rate of 
commitments to prisons for the age group 15 to 35 is probably about 
three times as great as for the age group 35 years of age and over. 
If we suppose then the crime rate for the average city with 46 per- 
cent of its adult population from 15 to 35 years of age is 30 per 1,000 
for the age group 15 to 35 and is 10 for the age group 35 and over, 
the crime rate for the city will be 19. Now if these same rates are 
applied to the city with the youngest population, with 53 percent of 
its population between 15 and 35, the crime rate becomes 21; and for 
the city of oldest inhabitants with only 42 per cent from 15 to 35, then 
the crime rate is 18. In other words, the most extreme variations in 
age distribution produce only a variation of 3 in crime rates, whereas 
the total range of variation for crime rates in this group of cities is 24. 

It is quite possible then that the variation between cities in age 
groups is too small to yield an appreciable correlation with crime 
rates. The point is important because in comparing other phenom- 
ena than crime, such as death rates or marriage rates, the age factor 
is found to be very important and needs to be standardized before 
other factors can be adequately isolated. But apparently in the case 
of crime rates, smoothing out the age factor is not so important. 

The same analysis applies to the married population, who commit 
less crime than the unmarried. The total range of variations in the 
large cities, for instance, in the percentage married is only from 54 
to 63. In the case of the sex ratio, while the variations are small, 
computations similar to those above show that about one third of the 
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total variability is explained by the range of variability in the sex 
ratio. The reason why so small a variability in the sex ratio is so 
significant in accounting for the total variability is the very high, rate 
of criminal offenses among males as compared with that among fe- 
males, a ratio of about 12 to 1. 

So while we know that the young commit more crimes than the 
old and that the single are more often offenders than the married, yet 
the variation in these factors from city to city appears hardly large 
enough to account for much of the large variation that exists in crime 
rates. 

IMMIGRANTS 


There has been a good deal of research on the subject of immi- 
grants and crime, which need not here be cited. In general, the 
evidence is that among prisoners and among convictions there is a 
smaller percentage of immigrants than in the general population, 
when age, marital condition and certain other factors are constant. 
The data on crime rates in cities when classified according to the per- 
centage of immigrants are in agreement with these conclusions. The 
coefficients of correlation between crime rates and the percentages of 
foreign born are —.34, —.41, —.11. 

By way of further exploration of the meaning of the fact that 
cities with large percentages of foreign born have lower crime rates, 
it is recalled that the percentage of males is high among the foreign 
born and that cities with excesses of males have higher crime rates. 
Hence among cities that have the same percentages of males, cities 
with large numbers of immigrants have relatively still lower crime 
rates than when the percentages of males vary. The coefficients of 
correlation between the percentages of foreign born and crime rates, 
having the percentage of males constant, are —.52, —.44, —.36. 

In general these negative correlations between immigrants and 
crime rates hold up when other factors are held constant. But there 
is interest in certain factors in particular. Considering first the 
factor of children, cities with larger percentages of young children 
have lower crime rates and also more foreign born. When the young 
children are held constant, the correlations become —.24, —.41, +-.06. 
In the case of the smaller cities, where the correlation just shown is 
+.06, if the sex ratio is held constant in addition to the factor of 
young children, the correlation becomes —.21. Not all therefore of 
the correlation between low crime rates and immigration can be at- 
tributed to the presence of a large number of young children. 

A similar conclusion is reached when church membership is studied 
in relation to immigration and to crime. If the percentage of church 
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members were the same in all cities, the cities with more foreign born 
would still have lower crime rates; the partial coefficients being —.31, 
—.30, +.06. 

The factor of increase in rate of growth which was found to be 
significantly correlated with crime rates is not, however, correlated 
with immigrants. The same is true with increases in wages. All 
these tests * indicate that the immigrants have lower crime rates than 
the general population. However, there is one other factor that 
should be examined. It is the native born children of foreign born 
or mixed parentage, referred to hereinafter as the offspring of immi- 
grants. Indeed, the relationship between crime and the offspring of 
immigrants is itself a question of importance, quite equal to that of 
the relationship of crime and the foreign born. 

The opinion seems to be that crime rates are higher among the 
children of immigrants than among the foreign born and indeed than 
among the native born of native parents. But the statistical evidence 
and proof do not seem to be conclusive. In any case, for the data 
under discussion, cities with the larger percentages of the offspring 
of foreign born have lower crime rates. The correlations, —.54, —.51, 
—.34, are higher than the correlations with the foreign born and are 
about the same as the correlations with the foreign born when the 
percentage of males is held constant. The sex ratio of the offspring 
of foreign born is like that of the general population and different 
from that of the foreign born. 

In considering these correlations it is remembered that the offspring 
of immigrants live in the same cities as the immigrants, the correla- 
tions being +.82, +.84, and +.85. Hence zero order correlations do 
not differentiate very well between the influences of the foreign born 
and the influences of their offspring. Holding the percentages of 
foreign born and the percentages of males constant, the correlations 
between crime rates and the percentage of offspring of immigrants 
are still negative, —.36, —.32, —.40. The age distribution of the off- 
spring of immigrants is about the same as that of the native born of 
native parents. Furthermore, these negative correlations persist to 
a significant degree when other factors are separately held constant.* 

The current opinion on the relationship of offspring of immigrants 
and crime, which is different from the indications of the foregoing 

* Other partial correlation coefficients between crime rates and the percentages of foreign 


born are the following where the letter signifies the factor held constant: m, —.31, —.42, 
—.04; j, —.29, —.21, —.05; n, .00, —.50, —.15; n —.53, —.11, .06; hx, —.22, —.44, 


—.36. 
®*The partial correlations are the following where the letters indicate the factor held con- 
stant: j, —.51, —.40, —.24; h, —.47, —.52, —.22; m, —.46, —.52, —.25; n, —.81, 


—.75, —.43; x, —.53, —.44, —.24. 
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correlations, is based in many of the cases on the prison statistics 
showing rates per 1,000 population of the state or the nation 15 or 20 
years of age and over. Since the denominators of these percentages 
include the rural population in which there are much larger per- 
centages of the native born of native parents than of the offspring of 
immigrants, and since the numerators are drawn more largely from 
the cities, these percentages based on the prisons’ statistics make the 
crime rates of the offspring of immigrants appear larger than they 
should be in comparison with those of the general population. Cur- 
rent opinion of ‘‘second generation immigrants’’ and crime is, in 
other cases, based upon rates drawn from urban populations in a very 
limited number of cities. But even in these rates the age factor is 
not held constant. This probably does not affect much the compari- 
sons with the native born of native parents, but it probably does for 
recent data the comparisons with the foreign born since the latter 
are probably older. Finally current opinion is drawn from juvenile 
court records which are not comparable with our data because of age. 

In seeking to explain this unsuspected high negative correlation 
between crime rates and the offspring of foreign born, which is con- 
trary to general opinion, it was thought it might have been due to the 
presence of older groups of offspring in our data. The average date 
of birth of these offspring of immigrants was around the beginning 
of the century. But when the percentages of the offspring of the 
foreign born and of the immigrants, of ages from 15 to 35 years, are 
correlated each with crime rates, the results show a greater correla- 
tion of crime rates with the offspring than with the immigrants. 
This fact indicates that age does not explain the higher correlation 
with the offspring. The data, then, here submitted show that among 
these cities with the same percentages of foreign born, cities with 
larger percentages of offspring of foreign born have lower crime rates. 

The next step is to seek the influence of the percentages of foreign 
born on crime rates, when the influence of the offspring is removed. 
The correlations are negligible but positive: +-.07, .00, +.17. How- 
ever, when the six other factors (listed under the discussion of the 
percentage of males on a preceding page) the Beta coefficients are 
negative :—, —.03, —.14, but are still smaller than the Beta coeffi- 
cients from the same equation for the offspring :—, —.24, —.32. It 
would seem probable then, that cities with larger percentages of for- 
eign born have lower crime rates, when the percentage of offspring 
is held constant. Yet the correlations with crime rates are higher 
with the percentages of offspring when the influences of the foreign 
born are removed. 





lov 
eX] 


an 
sol 
Ne 
tic 
er 


sh 
th 


SU 


st 











FACTORS IN THE VARIATION OF CRIME AMONG CITIES 23 


Why the influence of the children of immigrants in producing 
lower crime rates is greater than the influence of immigrants is not 
explained by the arrays in the basic correlation tables. The outlying 
marginal cities in the table are a few cities with Mexicans and Jap- 
anese who are not listed among the foreign born whites, and also 
some cities which are in close proximity to other cities, as for instance 
Newark, N. J. Withdrawing these cities does not change the situa- 
tion, that is, does not show a greater influence of immigrants on low 
crime rates than of their offspring. 

The coefficients of part correlation, like those of partial correlation, 
show higher correlations with the offspring of foreign born than with 
the foreign born. 

It is, of course, possible that in the variety of nationalities of im- 
migrants during the past half century may be found the explanation 
of why the correlations are higher with the offspring of foreign born. 
This suggestion indicates that the term immigrant is a blanket term 
to cover a group of factors such as: religion, high birth rates, unequal 
sex ratios, and others which can be measured but others such as 
nationality traits, customs, and others that cannot very well be meas- 
ured. When, therefore, the percentage of offspring of immigrants 
is held constant the variability contributed by these unmeasured as- 
sociated factors are subtracted from both the variability of crime 
rates and the variability of immigrants also, hence the partial co- 
efficients are low. In other words, to get a full explanation, the 
terms immigrant and offspring of immigrants would have to be 
broken down into still more measurable factors. This is a point that 
is applicable to the various other correlations. Hence the desira- 
bility of considering a number of factors, which of course adds to the 
complexity. Variables, as immigration, would seem to have many 
such associated factors, while others, such as the sex ratio, would seem 
to have fewer. 

It is recalled that some of these unmeasured factors may differ in 
the older groups of Germans, Scandanavian, Irish and English in 
such cities as Milwaukee, Minneapolis and others in our list from 
what they do in some of the more recent slum areas of the few cities 
where most studies of crime and the offspring of immigrants have been 
studied, and upon which the current opinion is based. Probably 
most persons in speaking of the second generation immigrants and 
crime are not thinking about the offspring of these older groups. In 
any case, the set-up of factors in this paper show that the presence of 
offspring of immigrants is more effective in keeping crime rates low 
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than the presence of the foreign born. The data and analysis are sub- 
mitted for what other interpretation the reader may wish to make. 
But whatever the associated factors with immigrants and with the 
offspring of immigrants may be, the coefficients of multiple correla- 
tion between crime on the one hand and the percentages of immi- 
grants and of offspring (with the other non-isolated factors asso- 
ciated with them) on the other hand are .57, .52, .47. Even if our 
technique should not be very successful in isolating the component 
variables in the factor of immigration, we can conclude that a very 
important factor in explaining why some cities have higher crime 
rates than others is the presence of immigrants and their offspring. 


CHURCH MEMBERSHIP 


Since religious persons are not supposed to commit crimes, one 
might expect cities with more church members to have for that reason 
less crime. Church membership figures are, however, not as satisfac- 
tory as we wish because of different methods used by various denomi- 
nations in compiling them. These methods are different, for instance, 
between the Roman Catholics and the Protestants. The young people 
from 13 years of age on in Roman Catholic families are counted as 
church members while in the Protestant families a young person is 
not counted as a church member unless he definitely joins the church 
by some act of profession. Since there are large numbers of Catho- 
lies in our cities, the churches with large percentages of church mem- 
bers thus measured would seem to be in general cities with high per- 
centages of Catholics. To this weighting of church membership in 
favor of Catholics, a Catholic might reply that young people in 
Catholic families may be more closely identified with the church than 
children in Protestant families who have not yet joined the church. 
So, then, such figures on church membership are either comparable 
or else the cities with the highest membership figures represent cities 
with the largest per cent of Catholics. Using this index of church 
membership in spite of differences between Protestants and Catholies, 
cities with larger church memberships are found to have lower crime 
rates, the coefficients of correlation being —.14, —.30, —.28. Assum- 
ing equally correlated relationships in the three classes of cities, the 
estimated value of the correlation is —.25 and the probability that the 
true correlation is negative is about 95 out of a 100. 

An explanatory factor that should be considered in this connection 
is the growth in population of cities. For the cities with the greatest 
rates of growth have the smallest percentages of church members. 
Apparently when a person moves to a city he delays transferring his 
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church membership. The correlations are —.61, —.48, —.45. When 
the rate of growth is held constant the correlations between church 
membership and crime rates become —.27, —.21, —.35, a still higher 
relationship between religion and low crime rates. 

Since a good many foreign born are Catholics, we find that the 
cities with large church membership rolls are also cities with large 
percentages of foreign born, the correlations being +.33, +.53, +.55. 
The correlations between crime rates and church membership may, 
therefore, represent merely correlations between crime rates and the 
percentage of the foreign born. Holding the percentage of foreign 
born constant, the correlations between church membership and crime 
rates become —.03, —.11 and —.27. When both rates of growth and 
the percentages of foreign born are held constant, the correlations 
are —.21, —.09, —.34. Religion as measured by church membership 
seems to be a slight factor in accounting for low crime rates even 
when the foreign born are held constant. 

There is another possible factor for which religion may be a symbol. 
It is the number of young children. The cities with the greatest per- 
centage of church members are the cities with the greatest numbers 
of young children. The correlations are +.85, +.63 and +.52. 
Could it be that the cities with more church members have less crime 
because they are the cities with more children? By holding constant 
the percentages of young children, the correlations become --.25, 
—.35, —.04, and if, at the same time the percentages of young children 
are constant, we also eliminate the influences of growth, the partial 
coefficients are +.13, —.26, —.15. In other words, where the per- 
centages of young children are the same, there is no clear correlation 
between religion and crime. It would seem therefore that it is either 
the children or the religion which is associated with children that is 
correlated with less crime. 

When still other factors are held constant, these conclusions are 
not significantly affected.° The correlation between cities with large 
church membership and low crime rates is due in part to the presence 
of the foreign born and of young children. When these factors are 
held constant the correlations though generally negative are too low 
to prove a correlation with the number of cities here studied. 


SMALL FAMILIES AND THE BIRTH RATE 


Cities with larger percentages of small families have higher crime 
rates as shown by the following correlation coefficients: +-.32, +-.21, 


® Partial correlation coefficients: b, —, —.26, —; e, —.09, —.10, —.15; j, —.05, —.15, 
—; i, —19, —.24, —; f, —.02, —.26, —. The Beta coefficients in the eight variable 


equations listed in a previous note are —, —.25, +.01. 
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+.53. The size of family includes relatives living with the family as 
well as children. But since the number of relatives is small per 
family, it is the number of children that causes the size of the family 
to vary most. Another similar index was also used, the number of 
children under 5 years of age per 1,000 married women 15 to 44 years 
of age. This index is used also in some studies as an indication of 
the birth rate. The cities with the larger percentages of young 
children have lower crime rates, as indicated by the coefficients —.31, 
—.05, —.50. 

Why should cities with more children or larger families have 
lower crime rates? Before deciding that it is due to some spiritual 
quality of family life or the humanizing influence of children in the 
home, it is desirable to inquire whether other factors may not explain 
the relationship. Since families of foreign born have more children 
than the native born, (the correlations are +.44, +.27, +.32), hold- 
ing the percentage of foreign born constant the correlations are re- 
duced to —.19, +.07, and —.49, hardly a significant correlation ex- 
cept possibly in the smaller cities. 

Another possible factor is church membership. For the cities 
with the larger percentages of its population church members have 
more children (+.85, +.63, +.52) and less crime (—.14, —.30, 
—.28). Holding the factor of church membership constant reduces 
the correlation between percentage of children and crime rates to 
—.37, +.20, —.43. 

The factor of manufacturing works out as does the factor of the 
foreign born and the factor of religion, but the factor of manufactur- 
ing is in turn largely explained by the foreign born and the church 
membership, as will be shown later. 

It hardly seemed necessary to work out the correlations with family 
size since it correlates with the number of young children quite 
highly, +.93, +-.71, +.83. 

It thus appears that the reason why cities with large families or a 
high birth rate *° have less crime is due to the presence of the foreign 
born and of church members. 


MANUFACTURING 


Cities with the larger proportions of its working population en- 
gaged in manufacturing have lower crime rates. The correlations 
are —.20, —.41, —.38. Why, among the cities of our sample, those 
with larger percentages engaged in trade, transportation, the profes- 


1° Other partial correlation coefficients are the following: b, —.26, +.09, —.56; e, —.04, 
+.14, —.44; f, —.30, .00, —.54; j, —.24, +.05, —.35. 
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sions, and occupations other than manufacturing should have higher 
crime rates than cities whose populations are more largely engaged 
in manufacturing is not obvious. Is it possible that life with ma- 
chines in factories is less conducive to crime? Such a conclusion 
seems rather improbable. So it is desirable to see whether manufac- 
turing is not a symbol for some other influence. 

Generally cities with the most employment in factories have the 
largest percentages of males. Holding the sex ratio constant, though, 
raises the coefficients to —.34, —.52, —.56. If it were not for the 
excesses of males in manufacturing centers the crime rates would be 
still lower. 

Manufacturing depends a good deal on immigrant labor, and the 
cities with more foreign born have lower crime rates. Hence, hold- 
ing the percentage of foreign born constant reduces the coefficients 
a good deal, to —.08, —.21, —.37. The effect of holding constant the 
percentage of the offspring of the foreign born is about the same as 
holding the foreign born constant. When cities then have the same 
percentage of foreign born or of their offspring, the cities with a 
good deal of manufacturing have less crime, but not as much less as 
when the percentage of immigrants and of their children are not left 
the same. From the sizes of the coefficients a very large part of the 
association of manufacturing with low crime rates is due to the pres- 
ence in manufacturing cities of the immigrant and offspring. 

Manufacturing centers also have larger numbers of church mem- 
bers, (+.49, +.45, —. ), hence the correlation between low crime 
rates and manufacturing might be due to the religious factor. Hold- 
ing the percentage of church members constant does not, though, re- 
duce the partials to zero. They are —.16, —.32, —. 

Another possible assumption is that manufacturing is an index for 
a high economic status. Since, in general, better economic conditions 
are associated with less crime, then these correlations of crime with 
manufacturing may merely mean that crime is lower with higher 
economic status. But the conclusion from this analysis does not hold 
for in these cities there is no correlation of manufacturing with our 
index of wages, if such may be considered an economic index. The 
coefficients are +.50, +.01, —.51. Manufacturing cities are, though, 
negatively correlated with another possible economic index, rates of 
growth: —.16, —.26, —.36, (perhaps due to the decentralization of 
industry), but holding growth constant does not alter the coefficients 
very much. There is no correlation of manufacturing cities with 
cities which have a large percentage of income tax payers. We have 
not been successful then in attributing the negative correlation of 
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crime rates with large percentages employed in manufacturing to an 
economic factor. 

One other possible interpretation 't may be examined. The manu- 
facturing cities have a large per cent of young children. The corre- 
lations are +.74, +.22, +.81. And the cities with many young 
children also have low crime rates. Indeed, keeping constant the 
number of young thildren just about removes the correlation between 
manufacturing and crime, the coefficients being —.04, —.41, +.04. 

The conclusion then is that, while in our samples, cities with more 
manufacturing have less crime, this fact seems to be due largely to 
church membership and the presence of immigrants and young 
children. 


INCOME 


There is reason to think that income and crime are related since 
there are so many thefts, but it is probably quite difficult to determine 
out of the complexities of such a possible relationship what are the 
specific factors in urban crime rates. Crime has been shown to be 
greater in periods of depression, but here habits of life are suddenly 
changed by reduced incomes and unemployment. As to whether 
cities with higher wages would have less crime than those with lower 
wages is another situation. For if conditions have been stable for 
some time, adjustments have been worked out between wages and 
costs-of-living, particularly rentals and land values. At any rate 
the coefficients of correlation between wages and crime rates are 
positive: +.11, +.19, +.06 but low, suggesting, however, that cities 
with higher wages may have more crime. This result is opposite to 
what was expected and needs to be examined further. 

There may be some doubt as to whether we have a sufficiently 
adequate index of wages. The index is a weighted average of the 
average annual retail earnings and the average annual manufactur- 
ing earnings. Both these averages were determined by dividing the 
total payroll for the year by the average number of wage earners. 
In the case of manufacturing it was the average number on the 
weekly payroll taken once each month of skilled and unskilled labor. 
For retail stores it was the full-time employees. It is seen that these 
figures neglect the sex factor and the part-time factor. The require- 
ments for precision are not so great, however, when differentials 
between cities are sought as in determining a fully defined wage 
figure. By way of testing the index, it may be noted that it corre- 


4 Other partial coefficients are: e, —.04, —.24, —.30; f, +.04, —.43, —.52; m, —.21, 
—.43, —.23; n, —.16, —.41, —.41. 
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lates positively with per cent of income tax payers; +.37, +-.62, 
+.74; and positively with rent: +.66, +.65, +.76; and positively 
with growth: +.53, +.18, +.36. From these correlations one would 
hesitate to attribute positive or zero correlations of this wage index 
with crime as being due to the inadequacy of the wage index. 

One possibly disturbing factor in this correlation may be sex. Men 
get higher wages than women. Hence it is desirable to hold the sex 
factor constant. When this is done the correlations become —.32, 
+.08, and +.32, an uncertain result. 

By way of further examination, if labor were highly mobile and if 
the cities compared were all close together, differences in wage levels 
might more probably be correlated with crime. But, in general, dif- 
ferences in wage levels would not seem to be as important a factor 
in variations in crime rates as changes in wage levels. Such a change 
in wage levels, is, of course, what happens in a depression. 

By comparing the average manufacturing wage in 1919 with that in 
1929 by cities we have a possible index of increases (and decreases) 
in wage levels in cities. The correlations with the crime rates are 
—.29, —.33, and —.38, and are not affected appreciably by holding 
constant changes in rates of growth. By this criterion, cities with 
increasing wages, as defined, have less crime and those with declin- 
ing wages have more crime. This conclusion is sustained by the Beta 
coefficients, previously referred to, which are negative :—, —.08, —.23. 
It is noted that the influence of another economic factor, change in 
rate of growth, has been removed from these Beta coefficients. 

Another index of the wealth of a city is the percentages of the 
population that are income tax payers.'* This index correlates with 
wages +.37, +.62, +.74 and with rent +.27, +.58, +-.83, but the cor- 
relations with crime rates are insignificant : —.16, —.04, —.09 though 
the signs are negative. It is recalled that neither wages nor rates of 
growth had significant correlations with crime rates but that the 
rates of change in these two variables did have significant correla- 
tions. Perhaps rates of change in numbers of income tax payers 
might show significant correlations, if data were available. 

No index of unemployment was available. That of the Census of 
April 1930 can be shown not to be a suitable index for the whole 
year. 

The conclusion from the data available on earnings in the cities 
is that the greater their increase the less crime there is. 


12 The data on income tax payers are from “Population and Its Distribution,” Fifth Edition, 
1931, published by the J. Walter Thompson Company. 
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RENT 


The average rent paid in a city is negatively correlated with crime 
rates. The correlations are —.14, —.38, —.24. So also the higher 
the value of the owned homes the less the crime, the correlations being 
—.10, —.34, and —.39. Why do cities with higher rents have less 
crime? It seems logical to consider rents an economic index, for we 
know that the higher the earnings, the more rent there is paid. Rent 
is correlated with wages fairly highly: +.66, +.65, and +.76, and 
also with the per cent of income tax payers: +.27, +.58, +.83. 
Furthermore, rents are positively correlated with rates of growth. 
So, therefore, we may be justified in thinking of rent as an economic 
index. 

That rent may be something other than an economic index is sug- 
gested by the high correlations when wages are held constant: —.36, 
—.68, —.43. Higher rents when wages are the same might be con- 
sidered a greater appreciation of home and community life and this 
might be the reason for so high a relationship with low crime rates. 

On the other hand, when the percentage of young children is held 
constant, the correlations between crime rates and rents become 
—.10, —.40, —.42. 

The Beta coefficients are, however, uncertain:—, —.25, +.03, and 
hence despite the large number of negative partial correlations one 
hesitates to claim that the rent factor has been sufficiently isolated to 
show for sure a correlation with low crime rates. It should be noted, 
however, that the influence of two other economic factors, change in 
wages and change in rates of growth, have been removed. Hence it 
seems very probable that low crime rates are found with high rents, 
when rent is taken as an economic factor. 


HOME OWNERSHIP 


The cities with larger percentages of their families living in their 
own owned homes do not seem to have either lower or higher crime 
rates; the correlations are —.05, +.25, +.04. In all cities, particu- 
larly the larger ones, there are many apartment houses, and the 
apartments are seldom owned by the families that live in them; the 
correlations between home ownership and the percentage of families 
living in apartments are —.69, for the large cities and —.82 for the 
middle sized cities. (The correlations were not worked out for the 
small cities because the percentage of apartments were quite low ex- 
cept for two cities where the percentage living in apartments was 
several times the average for all the cities.) But holding the per- 





ce 


fo 
ch 
ra 


co 
ar 
ar 


he 
he 





FACTORS IN THE VARIATION OF CRIME AMONG CITIES 31 


centage of apartments constant does not alter the correlations very 
much because they have no correlation with crime rates. 

Home ownership is negatively correlated with the percentage of 
foreign born: —.21, —.46, —.34, and with the number of young 
children: —.59, —.48, —.49, and these are two groups with low crime 
rates. Hence holding the percentages of foreign born constant, the 
percentage of families with young children constant makes a negative 
correlation between home ownership and crime rates for the large 
and small cities but not for the middle-sized cities: —.20, +.15, —.06, 
and —.31, +.26, —. 

Home ownership is positively correlated with rates of growth: 
+.48, +.24, +.32, but since this variable is not correlated with crime, 
holding it constant does not affect very much the correlations between 
home ownership and crime. 


GROWTH OF POPULATION 


New and rapidly growing towns are supposed to attract the ad- 
venturous and the lawless. At least such an idea comes to us from 
the stories regarding the unsettled west and the mining camps. A 
moderate rate of growth for an organized town may not present such 
characteristics, however. The coefficients of correlation do not in- 
dicate any correlation between high crime rates and growth, the co- 
efficients being —.11, +.27 and —.07. The theory that rapid growth 
attracts the lawless before law and order are installed seems to be 
partly true in that the more rapidly growing towns have fewer police 
per 10,000 inhabitants. The correlations for these cities are —.58, 
—.49 and —.38. The interpretation is that population growth pre- 
cedes law and order, i.e., the necessary additions to the police force. 
It is desirable to see what the correlations between crime rates and 
growth would be if there was no such variation in the ratio of police 
to population. Holding the percentage of police constant the corre- 
lations become —.06, +.02, —.14. Still no relationship between rates 
of growth and rates of crime is shown. 

It is observed that, though a city may be growing fairly rapidly, it 
may not be growing as rapidly as it did formerly. A city gets ac- 
customed to a rate of growth, in which case it may be that a change 
in the rate of growth is more significant than the rate of growth. 
Perhaps crime rates may be related to such changes in rates of 
growth. An approximate measure of such a change is to subtract 
the rate of growth for the decade 1910-20 from the rate of growth for 
the decade 1920-30. The correlation of crime rates with increases 
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in growth rates is for the three groups of cities —.01, —.30, —.53. 
The Beta coefficients are negative: —, —.36, —.27, even when the 
increase in wages is held constant. 

With regard to the correlation for the large cities an examination 
of the data show that in Akron, Ohio the difference in the rate of 
growth between 1910-20 and 1920-30 was —180 while the next larg- 
est loss in growth for any city was 25. The data with Akron in- 
cluded hardly lend themselves to the technique used in deriving a 
coefficient of correlation. With Akron omitted, the correlation be- 
comes —.46 instead of —.01 for the group of large cities. It hardly 
seems necessary to hold constant the factor of police per unit of 
population, since no correlation is indicated between change in rate 
of growth and police. It thus appears that cities with rates of growth 
that are slowing up have higher crime rates than cities whose rates 
of growth are increasing. 

The interpretation of the conclusion that cities whose growth is 
slowing up have more crime and those whose growth is increasing 
have less crime, suggests an economic factor as the cause. It does 
seem probable that the rate of growth of population is, on the aver- 
age, related to economic opportunity. The correlations between in- 
crease in the rate of growth and increase in wages is +.24, +-.18, +20. 

The general conclusion on growth is, then, that cities whose rates 
of growth are increasing have less crime, which is not explained by the 
number of police, but is probably due to the economic basis of growth. 


POPULATION AND LONGITUDE 


It is generally known that crime rates are higher in larger cities 
than in small ones. The following table taken from the ‘‘Uniform 
Crime Reports’’ for 1933 shows this in figures of the number of offenses 
known to the police per 100,000 inhabitants: 








Man- 





Population | Murder | slaughter by| Rape | Robbery | Assault | Burglary | Larceny puto 
Negligence 
250,000. . 8.8 6.8 6.5 | 155.5 | 52.9 | 428.1 796.4 | 423.7 
100,000. . 7.1 3.7 5.1 70.8 62.2 449.8 899.1 363.7 
50,000. . 6.2 3.5 5.4 77.8 66.1 354.3 853.9 274.2 
25,000. . 5.0 2:8 4.8 55.7 | 41.6 | 318.6 | 730.1 | 201.3 
10,000. . 4.5 2.6 5.3 42:5 | 36.3 | 258.1 | 589.9 | 148.0 
—10,000.. 4.9 2.9 6.8 33.2 25.2 243.3 443.5 93.8 
































Cities west of the Mississippi have higher crime rates than cities east 
of it, as is shown by the following table, based upon data for 1931 in 


‘‘Uniform Crime Reports’’: 
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CRIME RATES PER 1,000 BY GEOGRAPHICAL DIVISIONS 








Population of Cities by Classes 





Region 250,000 up 100,000- 50,000- 25,000- 10,000- 
No. Rates No. Rates No. Rates No. Rates No. Rates 























AS 15 16 31 16 47 13 81 11 93 9 
ere 8 20 11 23 13 25 22 21 68 18 
eee 3 17 7 21 11 18 16 21 27 16 
Se 1 


29 3 30 5 17 3 15 7 23 











For the small- and middle-sized cities used in this study the crime 
rate for the Western cities was 12.7 and for those east of the Missis- 
sippi 6.5, a difference of 6.2. The calculated rates, based on the re- 
gression equations of factors noted on an earlier page, show rates of 
10.4 for the Western cities and 7.3 for the Eastern, a difference of 3.1. 
About half the difference is due to factors not listed in the equations. 


CLUSTERS OF INFLUENCES AFFECTING CRIME RATES 


The foregoing analysis has been directed to the purpose of isolat- 
ing and measuring the influence on crime rates of single factors. 
Disentangling a single factor is not always certain because of the 
number of factors to which it may be related. However, if one is in- 
terested mainly in knowing why crime rates vary from city to city, 
perhaps clusters of factors not isolated singly may meet the needs. 

Of the factors studied there are three more or less separate groups. 
One is the foreign-born offspring-religion-children cluster with the 
possible addition of manufacturing. The other is the set of factors 
indicating economic conditions, while the third is the single factor of 
the sex ratio, around which there seem to be from our data few other 
significantly correlated factors. 

In regard to the first factor centering around the immigrant, the 
various factors were all interrelated. The coefficient of correlation 
between crime rates on the one hand and foreign born, offspring and 
religion on the other was .58, .52, .47. These in turn are higher than 
those with the foreign born, young children, and religion: .44, .45, .50. 
The correlations with crime rates of the foreign born, their offspring 
and manufacturing were .58, .52, .61. It is clear then that cities 
with these combinations of factors centering around immigrants have 
lower crime rates as a result. 

With regard to the cluster of economic factors, the correlations of 
crime rates with increase in wages and with increases in rates of 
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growth are .50, .32, .60. If rent be considered an economic factor 
and included, the correlations become .58, .39, .63, quite comparable 
in size with those of the cluster around immigrants. 

The sex ratio factor, it is recalled, is correlated with crime rates to 
the extent of +.44, +.24, +.55. 

The influence of seven of these factors, namely: percent of males, 
of foreign born, of offspring, rent, increase in wages, change in rate 
of growth, and church membership, on crime rates has been studied. 
The multiple correlations are —, .77, .68. This last cluster of seven 
factors then represents about one-half of the influences that cause the 
crime rates of cities to vary. 


CONCLUSIONS 


This study concerned the causes of variations in crime rates among 
cities. It was limited to measurable factors available for 62 cities, 
and hence did not include such controlled causes as the courts or 
corrupt politics. About 25 factors were studied, of which 8 or 10 
seemed to have an appreciable influence on the variation in crime 
rates. In seven of these factors we have accounted for over fifty per- 
cent of the influences causing crime rates to vary. These seven fac- 
tors are the percentage of foreign born, the percentage of the off- 
spring of foreign born, the sex ratio, the amount of rent paid, the 
number of church members, the change in the rate of growth and the 
change in wages. The influences seem to fall in clusters. Those 
clustering around the immigrant included their offspring, religion, 
size of family, and manufacturing. These influences operate to lower 
crime rates. The economic cluster included changes in rates of 
growth, changes in wages, and monthly rentals. The higher economic 
status is associated with lower crime rates. The third was the sex 
ratio with such factors as those with which it was correlated. The 
more males in a city, the higher is the crime rate. 

Of the various economic factors which are favorable to low crime 
rates, the increases in the rate of growth of cities in population is 
of more influence than the index used for increase in wages. The 
factor represented by rent seems to be less influential, though it may 
be said that cities with higher rents have lower crime rates. 

Cities with larger percentages of immigrants and of the offspring 
of immigrants in their population have lower crime rates. The data 
here presented show that lower crime rates are associated more with 
the offspring of immigrants than with immigrants. Cities with more 
church members and larger families also have lower crime rates. 
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THE NATIONAL INCOME AND ITS DISTRIBUTION ? 


W. L. Crum, Harvard University 


The main purpose of this paper is to discuss certain items in the 
national income account which have peculiar significance in these 
times. But I shall first consider in broad outline the major statistical 
facts about the national income as it has varied recently.? I shall 
make no attempt to bring the most recently published estimates up to 
date and in general my figures will end with 1932. 

In order to have in hand a continuous and substantially homo- 
geneous record covering the post-war cyclical experience and indeed 
reaching back through the war period, it is necessary to patch together 
certain available series of estimates. There is some doubt whether 
such piecing together can satisfactorily provide a continuous series 
of absolute items, but there is little doubt that the process will yield 
a sufficiently trustworthy record of the course followed by the aggre- 
gate. In attempting to work out this piecing process, we shall at once 
encounter the perplexing difficulties of definition which trouble the 
analysis of national income at many points. The piecing operation, 
however satisfactory it may be for describing the course of aggregate 
national income, would necessarily be less trustworthy for tracing the 
various shares of the national income and the portions which originate 
in particular types of industry. 

Although there are now several different series of estimates for 
those years of our period prior to 1930, from among which we might 
choose in order to carry back the figures published in National Income, 
1929-1932, I shall restrict my calculations to the series published by 
Morris A. Copeland.* A somewhat different continuation of King’s 
series—replacing King’s preliminary 1926-28 items by revised items, 
and including 1929 items—appears in America’s Capacity to Consume 

1The author was assisted, in the research leading to this paper, by a grant of money from 


the Harvard University Committee on Research in the Social Sciences. This article is the 
revision of a paper presented at the Ninety-sixth Annual Meeting of the American Statistical 
Association, December 28, 1934. 

2 Senate Document, No. 124, 73rd Cong., 2nd Sess. (‘‘National Income, 1929-—32"’) 
carries the estimates to 1932. This official study was prepared under the direction of Simon 
Kuznets. The study announced that the United States Department of Commerce would 
undertake to carry forward the estimate as new data became available. Although we now 
have certain figures on the national income which were not available when that study was 
made, it seems unwise and would probably be impossible with my resources to duplicate the 
estimate which the Department of Commerce will soon make and publish for 1933. 

?“How Large Is Our National Income?’ Journal of Political Economy, XL, December, 
1932, page 778. The series is there designated “realized income, revised’. 
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at page 152.4 The revisions and rearrangements of the King series 
therein are slight and by no means of the searching sort presented by 
Copeland. Even so, the main course of the King series as thus carried 
forward does not differ seriously from that of the Copeland series. 
With some reservations, we may say that the Copeland series is 
more nearly like the series utilized in the recent official publication 
than any of the others. It is nevertheless not identical with the series 
of Kuznets.’ A main distinction between the figures developed by 
King, and also Copeland, and those of Kuznets is that the latter do 


TABLE I 


ESTIMATE OF THE ANNUAL AGGREGATE REALIZED INCOME, RELATIVE 
TO 1929 AS 100, FOR 1910-294 











Copeland’s Imputed Revised Relatives 
Figures b Income c Figures d to 1929 e 
1910 31.7 1.9 29.8 34.0 
1911 32.2 1.9 30.3 34.6 
1912 34.4 2.0 32.4 37.0 
1913 36.2 2.1 34.1 38.9 
1914 36.2 2.2 34.0 38.8 
1915 37.9 2.3 35.6 40.6 
1916 44.0 2.4 41.6 47.5 
1917 51.9 2.7 49.2 56.2 
1918 60.8 3.4 57.4 65.6 
1919 65.9 4.0 61.9 70.7 
1920 74.2 5.2 69.0 78.7 
1921 62.1 4.7 57.4 65.6 
1922 65.5 4.3 61.2 69.9 
1923 74.4 4.5 69.9 79.8 
1924 75.9 4.7 71.2 81.3 
1925 80.5 4.8 75.7 86.4 
1926 84.7 4.9 79.8 91.1 
1927 86.8 5.0 81.8 93.4 
1928 89.2 5.1 84.1 96.0 
1929 92.9 5.3 87.6 100.0 




















a. Unit, for first 3 columns, one billion dollars. 
b. Jour. Pol. Econ., Dec., 1932, p. 773. 

c. America’s Capacity to Consume, p. 153. 

d. Copeland’s figures minus leaned income. 

e. Calculated from items of third column. 


not include ‘‘imputed income’’ yielded by individually-owned urban 
homes and other durable consumer’s goods. I have deducted from 
the Copeland series the figures for imputed income shown in Amer- 
ica’s Capacity to Consume.® Although careful search might enable 
us to identify, and remove approximately, other elements causing dis- 


*Maurice Leven, Harold G. Moulton, and Clark Warburton, America’s Capacity to Con- 
sume, (Washington, 1934). 

5 Kuznets, in ‘“‘National Income, 1929-1932," calls attention to a lack of strict comparableness 
between his series and that of King. The Copeland series was a revision and refinement 
of the King series, and therefore the Kuznets compilation is also not strictly comparable with 
the Copeland series. The official publication announces that the National Bureau of Eco- 
nomic Research is undertaking to carry the Kuznets series back from 1929 and thus replace 
the King series with a new record, satisfactorily comparable with the most recent items. The 
result of this operation has not been published and I naturally make no attempt to supply 
the revision myself. 

*At page 153. These figures have been used instead of King’s, because they rest upon 
somewhat closer estimates for the last four years. 
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parity between the Copeland and Kuznets definitions of ‘‘realized 
income’’ and ‘‘ineome paid out’’, this does not seem necessary for 
the present purpose. 

Table I gives the published Copeland series, the imputed income 
items, and my revision of the Copeland series. This revised series is 
then converted to relatives, on the 1929 item as 100 per cent. There 
is no occasion to note in this company that the selection of 1929 as a 
base does not imply that 1929 was normal. 

The percentage figures in Table I may be accepted as adequately 
tracing the course of the realized national income, measured in current 
dollars, from 1910 to 1929. With this record we may fairly compare 
the course of ‘‘income paid out’’, expressed in percentages of the 
1929 item, since 1929. These percentages, 

1929 1930 1931 1932 
100.0 92.9 78.0 60.3 


are given at page 10 of National Income, 1929-1932. 

These results suggest that—with price-level changes ignored—the 
income of 1930 was somewhat above that of 1926, the income of 1931 
was somewhat below that of 1923, and the income of 1932 was about 
the same as that of 1920. Such a description of the course of varia- 
tion of the national income is of great interest, and is significant for 
some comparisons. It is clear, however, that most comparisons will 
be facilitated by using income data in which an allowance has been 
made for price-level changes. This is particularly important in times 
when prices change rapidly. 

With the broad outline of the recent course of national income— 
with price-level changes ignored—in mind, we turn to consideration 
of selected aspects of the income problem. I shall now give chief 
attention to the disposition of income by corporations. From a theo- 
retical point of view it is of great moment that a highly important 
share of the aggregate national income is subject to control by officers 
of corporate enterprises. In saying this, no account is taken of the 
ordinary disbursements—chiefly in the form of wages and expendi- 
tures for materials—made in the course of corporate operations. 
These expenses also, at least to some extent, are subject to the discre- 
tionary control of corporate management. I am concerned rather 
with those items in the corporate income account which are more 
fully subject to discretion. 

Specifically we are interested in the disposition of corporate profits. 
This term will be defined for our purposes, as we shall see, in a man- 
ner to fit the statistics made available by the income tax. Corporate 
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profits are disposed of chiefly in two directions: as dividends and as 
additions to the surplus. The portion which goes into dividends— 
so far as it finally reaches the hands of individual consumers—is of 
the highest significance in any adequate consideration of the distribu- 
tion of the entire national income, as it varies from year to year over 
the business cycle. The withholding of dividends in times of pros- 
perity and the maintenance, or partial maintenance, of dividends in 
times of depression tend to stabilize the aggregate income received by 
individuals. The fact that dividends tend on the average to reach 
mainly individuals having large incomes rather than those having 
small incomes, and the fact that dividends constitute a substantial 
fraction of the total income of large-income recipients, augment the 
economic and social importance of dividend policies.’ 

That portion of corporate profits which is added to surplus requires 
special consideration. It may be contended, for example, that rapid 
increase in surplus during prosperity brings about such excessive 
increase in the supply of capital goods as is generally characterized 
by the term ‘‘over-capacity’’. It may be contended also that the cut- 
ting down of additions to surplus, and perhaps their conversion into 
actual deductions, in times of depression may mean that for consider- 
able periods the nation is to some extent living on its capital. These 
two aspects of the situation must of course be considered together; 
and, if it may properly be held that an over-capacity of capital equip- 
ment developed during prosperity, it may properly be held also that 
some consumption of capital in depression can go on before the aggre- 
gate supply of capital goods falls below normal requirements. Any 
such superficial statement of the case must be supplemented by various 
minute considerations which stress the time element and its bearing 
on obsolescence, the variability of price levels in its bearing on the cost 
of capital goods, the diversity among lines of industry with respect to 
the rate at which over-capacity was created and subsequently rectified. 
Needless to say, there are at present only fragmentary data upon 
most of these essential supplementary considerations. 

Here, as elsewhere in this discussion, we must give attention to 
matters of definition. For example, we use the term corporate profits 
to mean ‘‘compiled net profit less income tax’’, as tabulated in Statis- 
tics of Income.* This figure clearly differs from that usually desig- 
nated profits because of the inclusion here of the gains (and losses) 
from certain capital transactions. Less clear departures from the cus- 

™ Payments of dividends to individuals do, and additions to surplus do not, constitute part 
of “realized income” or “income paid out”. 


8 See page 136 of the issue for 1932. ‘Compiled net profit” is “total compiled receipts’’ 
minus “‘total statutory deductions’. 
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tomary implications of the term probably arise from more or less well 
known tendencies for corporations to report income differently for tax 
than for other purposes. But we can make no allowance for these 
departures, except for the capital gains (and losses) in certain years; 
and we accept the ‘‘compiled net profit less income tax’’ as a workable 
approximation to the net profit available for the owners of corporate 
equity. 

From this figure for corporate profits we deduct ‘‘cash dividends 
paid’’, and the remainder is the crude figure for the addition to sur- 
plus in the given year. (Of course, it may be a negative figure.) 
For theoretical purposes this crude figure is not entirely satisfactory 
because, as already noted, the compiled net profit includes net gain 
from the sale of capital assets. Beginning with the issue of 1929, 
Statistics of Income gives figures for the ‘‘profit from the sale of 
capital assets’’; and, beginning with the issue for 1930, figures for the 
*‘loss from the sale of capital assets’’. It is therefore possible to 
calculate the net gain from the sale of capital assets, from 1930 on, 
by deducting the loss figure from the profit figure. For these most 
recent years we can correct our crude figures for surplus by the 
amount of the calculated net gain from the sale of capital assets. 
After this correction is made the figure for addition to surplus be- 
comes merely the addition arising from ordinary (as against capital) 
transactions. Before 1930 no such correction is possible. If we want 
to assume that the loss from the sale of capital assets in 1929 was 
zero, or that the profit from the sale of assets as given in that year 
was a net figure, we can indeed carry the correction back through 
1929. But no correction whatever is possible before 1929. In order, 
therefore, to have a homogeneous record covering the last few years, 
we use the crude surplus figures. Corporate surplus is defined in 
some of the recent studies of the national income as the crude figure 
calculated from Statistics of Income after deduction for savings of 
life insurance companies.® Before leaving the discussion on capital 
gains and losses, we note that certain changes in the revenue laws 
have a bearing on the statistical items presented. ; 

The figures for additions to surplus, for all corporations combined 
and for each industrial division, appear in Table II A; and corre- 
sponding data for each manufacture group appear in Table II B. It 
must be remembered that these items are in current dollars, and a 
billion dollars added to surplus in one year has a different physical 
significance from the same amount in another year in which the price 
level is different. In speaking of price level in this sense, there is 


*See for example Leven, Moulton and Warburton, op cit, page 152. 
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TABLE IIA 


ANNUAL SURPLUS ADDITIONS, FOR ALL CORPORATIONS COMBINED, 
AND FOR EACH INDUSTRIAL DIVISION a 






































All . Con- Agri- " Public 
Corpo- — Trade | Mining | struc- cul- so Util- Finance 
rations tion ture ities 
Crude 
figures— 
1922 1747 1023 307 —153 —1 —23 26 294 270 
1923 2528 1413 460 —291 21 9 43 608 246 
1924 1575 766 306 —296 46 —27 44 367 367 
1925 2957 1338 394 —69 37 —17 55 505 714 
1926 2335 1096 236 —98 50 —17 23 572 481 
1927 1115 446 174 —273 46 ——29 —6 146 618 
1928 2479 954 348 —154 33 —17 7 380 931 
1929 2320 1378 69 —166 31 —1l1 15 448 561 
1930 —4255 | —1736 —630 —305 —31 —64 —80 —608 —788 
1931 —7327 | —2807 —985 —393 —76 —106 —207 —957 | —1781 
1932 —8001 | —2943 | —1037 —306 —132 —97 —477 | —1091 | —1905 
Figures with 
capital gain 
excluded— 
1929 1005 1220 12 —215 18 —24 —19 345 —326 
1930 —3965 | —1681 —601 —337 —21 —63 —82 —597 | —2722 
1931 —5923 | —2604 —885 —381 —S6 —100 —165 —893 —833 
1932 —6438 | —2726 —983 —288 —120 —89 —386 —970 —872 








a. Unit: one million dollars. Compiled from Statistics of Income. 


more than the usual need for care in specification: the perplexing 
question is as to the use made of the surplus additions. 

A further troublesome fact, related to the foregoing, is that the 
surplus addition is an increment to the existing assets. Unlike that 
portion of ‘‘income produced’’ which goes into consumption, the addi- 
tion to surplus must be appraised and understood in connection with 
the existing stock of assets. This consideration has an important 
theoretical bearing upon the use, in some of Dr. King’s estimates, of 
market valuation of assets as a basis of measurement of business 
savings.*° 

These price and valuation difficulties make it sufficiently clear that 
we can attach little economic significance to the cumulation, over a 
series of years, of such figures as are shown in Tables II A and II B. 
Thus, the observations that for all corporations the combined reduc- 
tions in 1930 and 1931 about offset the combined additions in 1925-29, 
and that the further reduction of 1932 more than offset the combined 
additions of 1922-24, are interesting and undoubtedly have certain 
limited significance. But great caution should be exercised in using 
such observations as a basis for reasoning about the capital capacity 
of the nation. 

The course of these figures is instructive as revealing the year-to- 


1®Maurice Leven, Income in the Various States, (National Bureau of Economic Research), 
New York, 1925, 27-38. 
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TABLE IIB 
ANNUAL SURPLUS ADDITIONS, FOR EACH MANUFACTURE GROUP a 












































Tex- | Chem-| Paper | Lum- | Print- | Stone, | Leath-| Rub- 
Metals} Foods tiles icals |& Pulp} ber ing Etc. er ber 

Crude 

figures— 
rer 200 100 216 138 19 58 76 55 33 5 
SETS 578 111 228 22 28 117 58 96 —5 7 
346 136 —72 102 29 6 67 66 4 21 
707 103 82 155 26 15 54 67 2 83 
RS 6 baa 582 154 —86 280 44 —29 55 45 6 3 
See 210 81 71 2 39 —81 32 30 39 —-7 
492 150 —22 211 27 —to 87 44 —3 —24 
a 937 117 —45 299 36 —38 66 40 — —23 
Sa —468 —49 | —400 | —286 —21 | —182 —22 —45 7 —84 
a —1060 | —154 | —365 | —54l1 —56 | —214 -—66 —94 —65 47 
eae —1266 | —200 | —-343 | —343 —85 | —220 | —101 | —124 —64 —S51 

Figures with 

capital gain 

excluded— 
ae 881 99 —52 276 26 —S56 58 26 —5 —4 
ee —433 —25 | —388 | —336 —19 | —180 —15 —41 —66 —83 
—975 | —116 | —335 | —535 —53 | —214 —54 —90 —62 44 
arr —1207 | —138 | —317 | —317 —82 | —208 —93 ' —116 —68 een hed 








a. Unit: one million dollars. Compiled from Statistics of Income. 
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TABLE III 
DEPRECIATION AND DEPLETION, FOR ALL CORPORATIONS, THE MINING 
DIVISION, AND THE CHEMICALS GROUPa 






































All corporations Mining Chemicals 
Depre- | Deple- Both Depre- | De 
Jep : t Jep ple- Both De D 

ciation tion combined | ciation tion combined clation = a » 
1922 —_ — 2889 = a os 
ms |—/{—| me i—|/—| Si-—i-! @ 
aoe oases — 3187 — — 651 —_— — 247 

7 3330 280 281 562 

1926 3270 571 3841 233 275 508 330 Ss 486 
1927 3346 502 3848 231 231 461 366 147 513 
1928 3597 516 4112 207 212 419 391 156 547 
— 3871 559 4430 228 243 471 416 172 589 
a+ 3986 463 4449 194 183 377 461 165 626 
1931 4002 268 4270 194 108 303 444 84 528 
1932 3693 246 3940 166 102 267 419 90 509 














a. Unit: one million dollars. Compiled from Statistics of Income. 
cumulation over the entire period of prosperity. 

The enormous reductions in surplus in 1930-32—and they were 
probably even greater in physical terms, as the level of prices in those 
years was much below that prevailing in 1922-29—clearly suggest 
that any excess capacity developed in 1922-29 must have been more 
than cancelled by 1932. This takes no account of the possible diversi- 
ties among lines of industry: to a consideration of those we now turn. 

Consideration of Tables II A and IIB shows that, despite some 
similarities between the experience of particular divisions or groups 
and that of all corporations combined, there are some striking diversi- 
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profits are disposed of chiefly in two directions: as dividends and as 
additions to the surplus. The portion which goes into dividends— 
so far as it finally reaches the hands of individual consumers—is of 
the highest significance in any adequate consideration of the distribu- 
tion of the entire national income, as it varies from year to year over 
the business cycle. The withholding of dividends in times of pros- 
perity and the maintenance, or partial maintenance, of dividends in 
times of depression tend to stabilize the aggregate income received by 
individuals. The fact that dividends tend on the average to reach 
mainly individuals having large incomes rather than those having 
small incomes, and the fact that dividends constitute a substantial 
fraction of the total income of large-income recipients, augment the 
economic and social importance of dividend policies.’ 

That portion of corporate profits which is added to surplus requires 
special consideration. It may be contended, for example, that rapid 
increase in surplus during prosperity brings about such excessive 
increase in the supply of capital goods as is generally characterized 
by the term ‘‘over-capacity’’. It may be contended also that the cut- 
ting down of additions to surplus, and perhaps their conversion into 
actual deductions, in times of depression may mean that for consider- 
able periods the nation is to some extent living on its capital. These 
two aspects of the situation must of course be considered together; 
and, if it may properly be held that an over-capacity of capital equip- 
ment developed during prosperity, it may properly be held also that 
some consumption of capital in depression can go on before the aggre- 
gate supply of capital goods falls below normal requirements. Any 
such superficial statement of the case must be supplemented by various 
minute considerations which stress the time element and its bearing 
on obsolescence, the variability of price levels in its bearing on the cost 
of capital goods, the diversity among lines of industry with respect to 
the rate at which over-capacity was created and subsequently rectified. 
Needless to say, there are at present only fragmentary data upon 
most of these essential supplementary considerations. 

Here, as elsewhere in this discussion, we must give attention to 
matters of definition. For example, we use the term corporate profits 
to mean ‘‘compiled net profit less income tax’’, as tabulated in Statis- 
tics of Income.* This figure clearly differs from that usually desig- 
nated profits because of the inclusion here of the gains (and losses) 
from certain capital transactions. Less clear departures from the ecus- 

tT Payments of dividends to individuals do, and additions to surplus do not, constitute part 
of “realized income” or “income paid out’. 


8 See page 136 of the issue for 1932. ‘Compiled net profit” is “total compiled receipts’’ 
minus “total statutory deductions’. 
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tomary implications of the term probably arise from more or less well 
known tendencies for corporations to report income differently for tax 
than for other purposes. But we can make no allowance for these 
departures, except for the capital gains (and losses) in certain years; 
and we accept the ‘‘compiled net profit less income tax’’ as a workable 
approximation to the net profit available for the owners of corporate 
equity. 

From this figure for corporate profits we deduct ‘‘cash dividends 
paid’’, and the remainder is the crude figure for the addition to sur- 
plus in the given year. (Of course, it may be a negative figure.) 
For theoretical purposes this crude figure is not entirely satisfactory 
because, as already noted, the compiled net profit includes net gain 
from the sale of capital assets. Beginning with the issue of 1929, 
Statistics of Income gives figures for the ‘‘profit from the sale of 
capital assets’’; and, beginning with the issue for 1930, figures for the 
‘‘loss from the sale of capital assets’’. It is therefore possible to 
calculate the net gain from the sale of capital assets, from 1930 on, 
by deducting the loss figure from the profit figure. For these most 
recent years we can correct our crude figures for surplus by the 
amount of the calculated net gain from the sale of capital assets. 
After this correction is made the figure for addition to surplus be- 
comes merely the addition arising from ordinary (as against capital) 
transactions. Before 1930 no such correction is possible. If we want 
to assume that the loss from the sale of capital assets in 1929 was 
zero, or that the profit from the sale of assets as given in that year 
was a net figure, we can indeed carry the correction back through 
1929. But no correction whatever is possible before 1929. In order, 
therefore, to have a homogeneous record covering the last few years, 
we use the crude surplus figures. Corporate surplus is defined in 
some of the recent studies of the national income as the crude figure 
calculated from Statistics of Income after deduction for savings of 
life insurance companies.® Before leaving the discussion on capital 
gains and losses, we note that certain changes in the revenue laws 
have a bearing on the statistical items presented. 

The figures for additions to surplus, for all corporations combined 
and for each industrial division, appear in Table II A; and corre- 
sponding data for each manufacture group appear in Table II B. It 
must be remembered that these items are in current dollars, and a 
billion dollars added to surplus in one year has a different physical 
significance from the same amount in another year in which the price 
level is different. In speaking of price level in this sense, there is 


*See for example Leven, Moulton and Warburton, op cit, page 152. 
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TABLE IIA 


ANNUAL SURPLUS ADDITIONS, FOR ALL CORPORATIONS COMBINED, 
AND FOR EACH INDUSTRIAL DIVISION a 


























All . Con- Agri- Ser- Public 
Corpo- a. Trade | Mining | struc- cul- a Util- Finance 
rations tion ture ities 
Crude 
figures— 
1922 1747 1023 307 —153 — ] —23 26 294 270 
1923 2528 1413 460 —291 21 9 43 608 246 
1924 1575 766 306 —296 46 —27 a4 367 367 
1925 2957 1338 394 —69 37 —17 55 505 714 
1926 2335 1096 236 —98 50 —17 23 572 481 
1927 1115 446 174 —273 46 —29 —o6 146 618 
1928 2479 954 348 —154 33 —17 7 380 931 
1929 2320 1378 69 —166 31 —l1 15 448 561 
1930 —4255 | —1736 —630 —305 —31 —64 —80 —608 —788 
1931 —7327 | —2807 —985 —393 —76 —106 —z207 —957 | —1781 
1932 —8001 | —2943 | —1037 —306 —132 —97 —477 | —1091 | —1905 
Figures with 
capital gain 
excluded— 
1929 1005 1220 12 —215 18 --24 —19 345 —326 
1930 —3965 | —1681 —601 —337 —21 —63 —82 —597 | —2722 
1931 —5923 | —2604 —885 —381 —56 —100 —165 —893 —833 
1932 —6438 | —2726 —983 —288 —120 —89 —386 —970 —872 




















a. Unit: one million dollars. Compiled from Statistics of Income. 


more than the usual need for care in specification: the perplexing 
question is as to the use made of the surplus additions. 

A further troublesome fact, related to the foregoing, is that the 
surplus addition is an increment to the existing assets. Unlike that 
portion of ‘‘income produced’’ which goes into consumption, the addi- 
tion to surplus must be appraised and understood in connection with 
the existing stock of assets. This consideration has an important 
theoretical bearing upon the use, in some of Dr. King’s estimates, of 
market valuation of assets as a basis of measurement of business 
savings.’° 

These price and valuation difficulties make it sufficiently clear that 
we can attach little economic significance to the cumulation, over a 
series of years, of such figures as are shown in Tables II A and II B. 
Thus, the observations that for all corporations the combined reduc- 
tions in 1930 and 1931 about offset the combined additions in 1925-29, 
and that the further reduction of 1932 more than offset the combined 
additions of 1922-24, are interesting and undoubtedly have certain 
limited significance. But great caution should be exercised in using 
such observations as a basis for reasoning about the capital capacity 
of the nation. 

The course of these figures is instructive as revealing the year-to- 


1®@Maurice Leven, Income in the Various States, (National Bureau of Economic Research), 
New York, 1925, 27-38. 











TABLE III 
DEPRECIATION AND DEPLETION, FOR ALL CORPORATIONS, THE MINING 
DIVISION, AND THE CHEMICALS GROUP« 


All corporations Mining Chemicals 
suintiicirenenieenieetaieiniiannedidiniteaenaiataaes 
Depre- | Deple- Both Depre- | Deple- Both Depre- | Deple- Both 
ciation tion combined | ciation tion combined | ciation tion combined 


550 303 


1922 2889 — 


1923 3116 in an 666 291 


1924 3187 — s 247 
1925 285 3330 281 307 
1926 7 $ 3841 233 27 486 
1927 d 2 3848 231 231 513 
1928 3s 4112 207 212 3 $47 
1929 K § 4430 228 243 589 
1930 . 4449 194 183 626 
1931 4270 194 108 $28 
1932 3940 166 102 267 509 


a. Unit: one million dollars. Compiled from Statistics of Income. 
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Tex- | Chem-| Paper | Lum- | Print- | Stone, | Leath-| Rub- 
Metals | Foods tiles icals |& Pulp| ber ing Etc. er ber 

Crude 

figures— 
Seana 200 100 216 138 19 58 76 55 33 5 
ee 578 111 228 22 28 117 58 96 —5 7 
eee 346 136 —72 102 29 6 67 66 4 21 
ie 707 103 82 155 26 15 54 67 2 83 
EG eis ainie 582 154 —86 280 44 —29 55 45 6 3 
ND law aieiaa 210 81 71 2 39 —81 32 30 39 7 
aa 492 150 —22 211 27 —to 87 44 —3 —24 
are 937 117 —45 299 36 —38 66 40 —-~ —23 
a —468 —49 | —400 | —286 —21 | —182 —22 —45 —67 —k&4 
are —1 —154 | —365 | —541 —56 | —214 -—66 —94 —o5 —47 
REG ae —1266 | —-200 | --343 | —343 —85 | —220 | —101 | —124 —6O4 —S51 

Figures with 

capital gain 

excluded— 
Ee 881 99 —52 276 26 —56 58 26 —S5 —)4 
eae —433 —25 | —388 | —336 —19 | —180 —15 —41 —60 —83 
Ves —975 | —116 | —335 | —535 —53 | —214 —54 —90 —o) 44 
—1207 | —138 | —317 | —317 —82 | —208 —93 ' —116 —68 co te 

a. Unit: one million dollars. Compiled from Statistics of Income. 
year experience of corporate industry and its several divisions. The 


record for all corporations combined—the first column of Table II A 
—reveals emphatically the roughly horizontal course of the surplus 
addition during the long period of sustained general prosperity, 
1922-29, and the violent reduction to negative levels during the 
Significant minor variations in the long cycle are also 
reflected: the recession of 1924, and that of 1927. The failure of the 
surplus addition to rise substantially from 1922 to 1929—and, as this 
was a period of fairly stable prices, the same condition held approxi- 
mately for physical additions to surplus—strongly suggests that the 
alleged development of over-capacity was not a characteristic of the 
final years of prosperity. 
cumulation over the entire period of prosperity. 

The enormous reductions in surplus in 1930-32—and they were 
probably even greater in physical terms, as the level of prices in those 
years was much below that prevailing in 1922-29—clearly suggest 
that any excess capacity developed in 1922-29 must have been more 
This takes no account of the possible diversi- 
ties among lines of industry: to a consideration of those we now turn. 

Consideration of Tables II A and IIB shows that, despite some 
similarities between the experience of particular divisions or groups 
and that of all corporations combined, there are some striking diversi- 


depression. 


than cancelled by 1932. 


If it existed at all, it resulted from a 
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ties. Among these, the record for mining is particularly interesting: 
there was no positive surplus addition in any year, but the deductions 
from surplus during the depression were only moderately greater than 
those during prosperity. It is here that charges for depreciation and 
depletion require special attention—these items combined are of rela- 
tively greater importance for mining than for any other division, and 
the only other class for which they are of large significance is the 
chemicals group. Table III shows the record for depreciation and 


TABLE #& LL 


NET DIVIDEND PAYMENTS BY ALL CORPORATIONS, AND BY INDUSTRIAL 
DIVISIONS AND MANUFACTURE GROUPS a 














All . = Con- Agri- i: Public 

Corpo- on a Trade | Mining | struc- cul- ot Util- | Finance 

rations tion ture ities 
9982... 2634 1308 302 139 33 24 49 399 366 
1923... 3299 1761 369 223 40 24 68 407 404 
1924... 3424 1651 390 213 34 24 71 609 428 
oS 4014 1908 440 269 61 27 92 673 541 
1926... 4439 2117 471 327 43 25 105 829 518 
Ue 4766 2226 495 278 50 39 107 1060 510 
1928... 5157 2507 499 253 54 41 99 1072 632 
1929... 5763 2575 566 365 64 25 117 1261 791 
1930... 5631 2613 497 249 88 15 113 1484 571 
1931... 4182 1894 386 138 42 20 74 1182 446 
ae 2626 1116 214 82 23 8 54 884 246 









































. Tex- | Chem-]| Paper | Lum- |} Print- | Stone, | Leath- | Rub- 

Metals | Foods tiles icals | & Pulp ber ing Etc. er ber 
Ae 366 154 189 214 35 82 67 41 22 11 
ae 543 224 211 267 57 118 68 58 35 15 
Re 622 249 174 244 37 96 64 63 29 15 
ee 667 279 178 319 61 110 88 76 38 11 
See 83 274 177 346 48 114 97 96 32 5 
aa 900 329 184 331 57 99 110 82 27 50 
aaa 989 344 187 495 65 104 99 80 45 18 
rr 982 402 179 486 57 93 133 87 37 34 
SS i de ti 987 434 131 600 52 64 128 76 38 32 
RE 651 367 98 460 37 30 95 54 28 22 
ae 303 292 55 280 21 14 60 28 20 14 






































a. Unit: one million dollars. Compiled from Statistics of Income. 


depletion, separately and combined, for all corporations, for the min- 
ing division, and for the chemicals group. In the case of mining, 
there is some reason to believe that the charges may have been unduly 
large during the late prosperity stage or unduly small during depres- 
sion—if we make a rough adjustment on this basis, the surplus addi- 
tion for mining would follow a course less widely different from that 
for all corporations.’ Whether the charges made for depreciation 

1 Morris A. Copeland, “Some problems in the theory of national income” in Journal of 


Political Economy, XL, February, 1932, pp. 12-17, has discussed the perplexing problems 
raised by the mining data at length and from another point of view. 
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were currently offset, at least approximately, by expenditures charge- 
able to depreciation reserves bears upon the analysis of the demand 
for capital goods, discussed briefly below. 

We have found, in Tables II A and IIB, some evidence of uni- 
formity in experience with reference to surplus accumulation; but the 
extent of the diversity among lines of industry is the really striking 
feature of the record. Manufacture as a whole appears to have an 
experience closely similar to that for all corporations; bat, when we 
break the great manufacture division into groups, diversity is at once 
revealed. We may fairly expect that breaking the other large divi- 
sions, such as trade and public utilities, into groups would reveal 
diversity. It is also probable that sub-classifying the large manu- 
facture groups, such as foods and metals, would disclose diversities. 
The statistics are already in sufficient detail to confirm the reasonable 
a priort inference that surplus accumulation since the war has not 
been a uniformly characteristic experience in all lines of industry, 
and more detailed statistics would almost surely add stronger con- 
firmation. 

The tax statistics give no satisfactory answer to an important 
question alluded to in our discussion of depreciation: what use is 
made of these funds? Just as we do not definitely know what charges 
are currently made against the depreciation reserves, we have no sure 
knowledge as to the form of assets ‘‘added’’ by the accumulation of 
surplus. If we might assume that all the surplus addition went into 
capital plant and equipment, use of a roughly appropriate price index 
as a deflator might yield an approximate measure of the resultant 
changes in physical capacity. But the possibility—indeed, the prob- 
ability—that important shares of the surplus addition go into cash 
and inventories and other current assets greatly complicates the 
analysis. 

A helpful approach to this question of the supply of capital goods 
is made from another angle in ‘‘Gross capital formation, 1919-33’’ by 
Kuznets.'? It there appears that wide variations occurred in the 
additions to equipment and plant—both in value and in amount— 
and that business inventories constituted a reservoir from which actual 
drafts were made in years of depression or severe recession. There 
ean still be question as to what rate of capital formation was 
‘‘normal’’; but there can be no question that, about any reasonably 
appropriate normal line, there were wide fluctuations in the annual 
accretions. These correspond generally in direction, though not in 


12 Bulletin 52, November, 1934, National Bureau of Economic Research, especially Table 5, 
p. 6. 
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amount, to the variations in surplus accumulation. The analysis de- 
veloped by Kuznets is not yet available on a basis which classifies by 
type of industry, and we are thus unable to carry out the comparison 
in detail. 

We turn now to a brief consideration of the other disposition made 
of corporate surplus—dividend payments. With reference to divi- 
dends paid there is no difficulty in statistical definition, but we en- 
counter difficulty in interpreting the reported statistics in our analysis 
of the effect of the distribution of dividends among individuals. The 
essential point involved is that an important share of corporate divi- 
dends go to other corporate groups. When we consider the corporate 
structure as a whole it is simple, however, to deduct dividends re- 
ceived by corporations from dividends paid by corporations (both 
figures are given in Statistics of Income) ; and the residue comprises 
those dividends which go to individuals or to unincorporated concerns. 
But when we turn to specific groups of corporations, for example, the 
manufacturing group, a different problem arises. The dividends paid 
out by manufacturing corporations go in three directions: to other 
manufacturing corporations, to corporations other than manufacturing 
corporations, and to individuals and unincorporated units. If we 
deduct from dividends paid by manufacturing corporations the divi- 
dends received by manufacturing corporations, we completely offset 
the first of these three parts, but we do not completely offset the 
second. We may not, therefore, say that the residue goes entirely to 
the third part, that is, to individuals. In other words, a portion of 
the net dividends paid out by manufacturing corporations may go 
to other corporations—in fact, the ‘‘residue’’ might be negative, in- 
dicating that the particular group received more dividends than it 
paid out. 

With corporate profit defined as we have used it, it is total dividends 
paid—and not the net dividends paid—which must be deducted from 
corporate profit to arrive at the surplus addition. But, from the 
point of view of corporate policy in disbursing dividends, it is well to 
think of net dividends. From this point of view dividends received 
by corporations are merely passed along as dividends paid; and, 
although policy might withhold all or a part of this dividend income, 
it is less likely to do so than in the case of other income. .The net 
figure also more nearly shows the contribution made by the corporate 
group to individual incomes than does the figure for gross dividend 
payments. In order to show the record of changes in net dividend 
payments, as a reflection of corporate policy, we present the 1922-32 
data in Table IV. It is clear from this record, that considerable 
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stability characterized dividend policies of most groups, except at the 
extremes of the cycle. 

We have examined the course of annual surplus additions, for 
corporate enterprise as a whole and for various groups of corpora- 
tions, and we have noted striking diversity among the groups. The 
general record is one of roughly constant moderate surplus additions 
during prosperity, followed by heavy deductions from surplus during 
deep depression. With due allowance for price changes it may be 
inferred that, so far as changes in surplus appear in changes in capac- 
ity of plant and equipment, three years of depression more than offset 
the accumulation of eight years of prosperity. 

The crude figures for surplus addition include net gain (or loss) 
from the sale of capital assets. If we could correct the crude figures 
for this factor, we should find somewhat smaller surplus additions in 
the late years of prosperity and somewhat smaller surplus reductions 
during depression—the main outlines of the record would not be 
changed. We should still have abundant reason for believing that, 
unless new supplies of capital were made available during depression 
through non-corporate savings and investment, the capital assets under 
corporate control were impaired in depression fully as much as they 
were extended in prosperity. Important new data on the production 
of durable capital goods tend to confirm this view. 

To an important degree, the amount carried to surplus in any one 
year is dependent upon the dividend payments (gross) ; and the main- 
tenance of dividends, at least in part, contributed to the size of the 
surplus reductions during depression. In so far as the policy of 
maintaining dividends is followed as a means of distributing income 
to consumers, it is well to remember that a very large share of divi- 
dend payments (net) go to individuals having incomes of over $5,000 
a year. An important portion of dividends received by such indi- 
viduals is saved and is returned to restore the volume of corporate 
assets. Such individuals undoubtedly do use their dividends in some 
measure to maintain consumption, and dividends going to individuals 
with incomes below $5,000 probably contribute more largely to con- 
sumption. But it is clear that the effect of the payment of dividends 
upon consumption is limited; and the limitation is the greater when 
we are considering a restricted group of corporations, for which a 
portion of net dividend payments may go to other corporation groups. 

We conclude that the policy of maintaining dividends in depression 
cannot stimulate the demand for consumption goods to an extent 
suggested by the crude data on net dividend payments. It appears 
also that, because of the uncertain relation between dividend payments 
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of corporations and the savings of individuals, the surplus-addition 
figures give no trustworthy indication of the extent of capital aceumu- 
lation or impairment. That some consumption of capital has occurred 
in depression is unmistakable, but that it has offset the post-war 
accumulation is not clear. 
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A GENERAL-PURPOSE CLASSIFICATION FOR 
MANUFACTURING INDUSTRIES? 


By Raps C. Epstein, University of Buffalo 
I 


The problem of classifying business enterprises by industries or 
trades confronts all government departments that collect information 
concerning output, workers, earnings, and similar statistical data. 
Each department necessarily collects its data in different ways, and 
since the statistical requirements of departments differ, different in- 
dustrial classifications have inevitably developed. In consequence, 
the data published by such agencies as the Census, the Bureau of 
Internal Revenue, the Bureau of Labor Statistics, while valuable for 
many purposes, are of limited usefulness in other directions, par- 
ticularly because they are to a large extent noncomparable. 

Much of the present discussion is applicable, in principle, to all 
branches of trade and commerce, but in the main it will be limited 
to manufacturing industry. Both in themselves and in relation to 
manufacturing, however, the other industrial divisions, particularly 
mining, construction, and trade, require much the same kinds of 
analysis as are here suggested for the manufacturing division. 

The significance of having statistical data so classified as to permit 
their legitimate comparison may be illustrated by citing a few of 
the problems on which such comparisons would throw light. In 
studies of productive capacity, for example, the investigator needs 
to know if the investment of capital in plant facilities is proceeding 
more rapidly, less rapidly, or at the same rate as the growth of the 
market for the specific sets of goods which such plants produce. 
Here output data and capital-investment data need to be related. 
In studies of industrial mechanization, it would help to be able to 
compare the growth of capital assets, total assets, output, and man- 
hours. In any adequate studies of industry’s ability to pay certain 
wage rates, it is desirable to have data for other costs as well as wages, 
for sales volume, and for profits. Such data, it almost goes without 
saying, need to be closely comparable for particular industries and 
for different classes of enterprise within these industries. 

In all studies of ‘‘ purchasing power,’’ furthermore, it is important 
to have comparable data by specific industries. Only figures that 

1Summary of a part of a report on classification of manufacturing industries prepared for 
the Committee on Government Statistics and Information Services. The writer desires to 


acknowledge the helpful collaboration of Mildred L. Hartsough and Ernestine Wilke in 
connection with several sections of the report. 
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relate to the same sets of corporations, classified by the same indus- 
trial groups for all series, and broken down by specific types of in- 
dustrial activity, can yield trustworthy results. 


II 


Superficially, and in broad terms, the classifications of manufactur- 
ing industry employed by the Bureaus of the Census, Internal Reve- 
nue, and Labor Statistics do not appear to differ greatly. The major 
groups of industries, such as Foods, Textiles, ete., are very similar 
for the three bureaus. In subgroups or specific industries, on the 
other hand, the detail shown by the two classifications differs enor- 
mously. The Bureau of Internal Revenue shows certain income 
figures for 44 manufacturing subgroups but shows balance-sheet 
figures for only the 12 major groups. The Census of Manufactures, 
on the other hand, gives ail its principal data by more than 300 sub- 
groups or industries. The Revenue Bureau has not attempted so 
great a breakdown because its data pertain to corporations rather 
than to either establishments or commodities and because it is im- 
possible to break down the profit and investment figures for a given 
corporation in any satisfactory way. 

The difficulty of classifying corporate returns by individual indus- 
tries or manufacturing subgroups is now, however, greatly mitigated 
by the Revenue Act of 1934, which no longer permits the filing of 
consolidated returns by different corporations under the same owner- 
ship. It is thus physically possible for the Bureau of Internal 
Revenue to elaborate its subdivisions of industrial groups, with fruit- 
ful consequences.? Even before the consolidated return was abol- 
ished, the Joint Committee on Income Tax Statistics recommended 
that some elaboration be essayed. In spite of the difficulties involved, 
the effort now clearly appears worth making. 

Were such breakdowns made in Statistics of Income (in its balance 
sheet as well as in its income-account figures), the Census of Man- 
ufactures could then combine some of its numerous chemical classifi- 
cations so as to correspond with the several new—and more highly 
elaborated—groupings developed by the Bureau of Internal Revenue. 

For such data to be comparable, however, the Census would have 
to present them by enterprises instead of by commodities. This 
would do some violence to the Census tradition of tabulation on the 

2 “Physically” in the sense of ‘‘mechanically,” and in contrast with “financially.” The 


budgetary aspects of the several proposals of this memorandum will be discussed in a later 
section. 
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basis of process and product, or upon the basis of ‘‘establishment,’’ 
instead of business enterprise. To be sure, the traditional split-up of 
the output of an enterprise by commodities is absolutely necessary 
for important statistical purposes that census data have always 
served. On the other hand, for other types of problems and analysis, 
for comparative studies of relations between aggregate output, profits, 
capital investment, employment, payrolls, and other items, data seem 
clearly needed by enterprises; for decisions as to employment, in- 
vestment, and even commodity production itself are in the last an- 
alysis made by enterprises, i.e., corporations or other units. 


III 


The basic discrepancies between governmental classification prac- 
tices, which go far deeper than surface comparisons of captions and 
subeaptions, rest chiefly upon the fact that numerous business enter- 
prises carry on more than one type of manufacturing or other activ- 
ity. The assignment of an enterprise, or even an establishment, to 
any given industrial category must necessarily be arbitrary. In some 
instances the degree of resultant distortion is large, in others ex- 
tremely small. 

In large measure, the present fundamental discrepancies between 
the classifications of the Census Bureau and the Bureau of Internal 
Revenue are caused by the assignment of the same establishments and 
enterprises to different industrial groups. This is borne out by a 
comparison of the sales and value of product figures for manufactur- 
ing corporations shown respectively in the Bureau of Internal 
Revenue’s Statistics of Income and in the Census of Manufactures. 
While the former takes the corporation as the unit and the latter the 
establishment, both agencies assign the unit to an industrial group on 
the basis of its product or products of chief value. Taking broad 
totals by major groups of industries and by industrial divisions, 
therefore, one would expect the Census value of product figures and 
the Statistics of Income sales figures to agree. Do they? 

Since the Census figures for 210,959 corporate owned establish- 
ments are shown for 326 separate industries, and not combined into 
major groups, we have assembled these figures into data for the 11 
major manufacturing groups shown in Statistics of Income, omitting 
such census industries as are not formally classified as manufactur- 
ing in Statistics of Income. 

The aggregate 1929 Census figure for all manufacturing (exclusive 
of industries classified as nonmanufacturing by the Bureau of In- 
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ternal Revenue) is 63 billion dollars; * the Statistics of Income figure, 
69 billions. Examining the major group figures in detail, however, 
we find that figures for some groups correspond very closely: the 
two Textile figures, for example, are almost exactly 8 billions; the 
Leather figures 1.7 billions each. For other groups, however, they 
are very far apart, the largest discrepancies being in Foods (where 
the Internal Revenue figure exceeds that of the Census by 2.59 bil- 
lions) and in Chemicals (the Internal Revenue figure being larger by 
2.19 billions). 

If the Food group is investigated more closely, it is found that the 
census value of products for the subgroup Meat Packing (wholesale) 
is 3.3 billions, whereas the Statistics of Income figure for the gross 
income of the Packing House Products group (no sales data are 
given in Statistics of Income for specific industries) is 5.4 billions. 
Because of the consolidated income-tax return, much activity that 
the Census fails to list as Food Manufacturing must find its way 
into the Statistics of Income figures for that group. Similar exami- 
nation of the Chemicals figure indicates that in the Statistics of In- 
come figures for Petroleum Refining much extractive rather than 
manufacturing activity is represented. 

Even with the figures for Meat Packing and Petroleum Refining 
omitted from both sets of figures, the discrepancies that remain are 
still so substantial that it would be a dangerous procedure to compare 
census figures on, say, employment or payrolls with Statistics of In- 
come figures on profits or expenses in particular groups. 

A partial explanation of the failure of the Census of Manufactures 
figures for value of product to equal Internal Revenue sales figures 
lies in the fact that the number of manufacturing corporations 
covered by the Census is smaller than that reporting to the Bureau 
of Internal Revenue. 

Comparison of the number of corporations reporting manufactur- 
ing operations to the Census with those enumerated in Statistics of 
Income indicates a discrepancy of several thousand. This is doubt- 
less to be explained partially as incomplete coverage by the Census; 
even more significant, perhaps, is the fact that, while all corporations 
must file income-tax returns, the Census obtains reports only from 
those in which the value of product is $5,000 or over. The statistical 
section of the Bureau of Internal Revenue, at the request of the 
writer, made a ‘‘run’’ of the puncheards for 1932 for about 63,000 

* That is, for all manufacturing carried on by corporations. Unincorporated establish- 


ments, according to the Census of Manufactures, showed a value of product figure of 5% 
billions in the same year (1929). 
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corporate income-tax returns (manufacturing), comprising the con- 
cerns that reported deficits in that year. Of these 63,000, approxi- 
mately 8,700 showed sales of under $5,000 each. 

This is indeed a surprising result. What figure would prevail in 
a year less abnormal than 1932 cannot be guessed. Beyond question 
the sales of most of these corporations were larger in 1929 than in 
1932, but no basis exists for estimating the number with sales under 
$5,000 in the earlier year. 

Very probably, therefore, the discrepancy between the Census and 
the Statistics of Income figures for the number of manufacturing cor- 
porations rests upon three principal grounds: (1) classification dis- 
crepancies, (2) exclusion by the Census of establishments with sales 
of under $5,000, (3) failure of Census to cover all corporations with 
sales somewhat above $5,000.* 

That the figures now published by the several government depart- 
ments are, in spite of the discrepancies here indicated, often utilized 
in comparative studies only emphasizes the need for really comparable 
data. 


IV 


It is probably impossible to work out a detailed industrial classifi- 
cation that would be uniform for all government departments. But 
it is entirely conceivable that a sufficiently detailed grouping could 
be developed for general purposes, and that the several government 
departments might publish this parallel with their own industrial 
classifications that have been developed over a period of years for 
particular purposes. 

An illustrative classification for manufacturing has been worked 
out by the author. It divides manufacturing into 73 specific in- 
dustries, arranged in 14 groups.° For some purposes, such a break- 
down is not sufficiently detailed. But it serves many purposes of 
analysis fairly well—far better than some more abbreviated classifi- 
cations now in use, and better from some points of view than would 


*It should be noted that the Census exclusion is of “‘establishments’’ with output of under 
$5,000. In the case of a central-office corporation having two establishments, nearly $10,000 
of product might conceivably be thus excluded. But it is unlikely that many combinations 
would possess establishments this small. 

5 Details appear in the complete report. That the number of industries (73) is the same 
as developed in the classification utilized by the author in his profits studies for the National 
Bureau of Economic Research is largely coincidental. Of course, the classification developed 
in the Committee on Government Statistics work bears some relation to the other study. 
Anyone who endeavors to classify manufacturing activities necessarily obtains more than a 
given number (something over 50 or 60) of organic groups. The point is merely that the 
two classifications in question are not the same, although the number of groups happens to 


be 73 in both cases. 
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a more detailed grouping of products and processes based on exten- 
sive breakdowns of commodity production. 

The assignments to the one or the other category of this proposed 
classification are to be made on the basis of enterprise, rather than 
of commodity or establishment. Only in this way can comparability 
of output, wage, employment, income, and investment statistics be 
achieved. This, it may be reiterated, is not to deny the value of 
*‘purer,’’ establishment data. Such data are clearly needed. But 
if a standard government classification of business activities were 
adopted by several departments, it ought, for reasons already given, 
to rest upon the more realistic basis of enterprise. 

The problem of assigning enterprises to the one or the other in- 
dustry here needs to be very carefully approached. The classifica- 
tion suggested is illustrative rather than final; experimental work 
with census schedules, on the basis of enterprises, would provide a 
basis for the formulation of the least unsatisfactory classification. 

In any standard government classification, it would be necessary 
for the several agencies to agree on certain basic rules to govern the 
assignment of enterprises. The following are some of the questions 
involved : 

1. On what basis should an enterprise be assigned to an industry ? 
At present, allocation is on the basis of 50 percent or more of the 
product. Should that requirement be changed, and if so, how? 

2. Should classification be shifted in succeeding years if the pro- 
portional importance of the products shifts? 

3. If not, for how long a time should logical consistency be sacri- 
ficed in the interests of statistical comparability ? 

4. Can the enterprises in which predominant importance of one 
product is not clear be placed in miscellaneous categories, or can 
their total product be shown in a separate category with cross refer- 
ences to both classifications affected ? 

5. Should two categories be made, one containing the clear-cut, 
relatively ‘‘pure’’ cases, the other the more unsatisfactory, ‘‘impure’’ 
cases ? 

It is easier to ask these questions than to answer them. Just what 
criteria, however, are used is not so important as (a) that provision 
be made to segregate the few egregious cases when inclusion would 
distort group figures, and (b) that the several departments employ 
the same criteria and assign the same enterprises to groups that bear 


common labels.® 


® Value of product, it should be noted, is not always the best criterion upon which to base 
such assignments; but “value added” is not available, by classes of products, in the census 


schedules. 
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The basis on which classification of industrial activity, products, 
and processes can conceivably be undertaken are many: raw ma- 
terials; types of manufacturing processes; ultimate purpose, i.e., 
whether consumers’ or producers’ goods; the character of the replace- 
ment demand for the product, 7.e., whether it is durable or nondur- 
able, ete. But no one of these bases has been consistently applied, 
and experts like E. Dana Durand have suggested the difficulty, if 
not the impossibility, of a rigorously and consistently logical classi- 
fication. Thus most classifications represent compromises between, 
or combinations of, these principles. (A tabular analysis, prepared 
by Dr. Durand, of several broad classification schemes appears in 
Tables I and I). 

TABLE I 


COMPARISON OF EPSTEIN'S GROUPS WITH GROUPS OF BUREAU OF FOREIGN 
AND DOMESTIC COMMERCE AND OF CENSUS 


(PREPARED BY E. DANA DURAND) 








Bureau of Foreign and Do- 











Epstein classification mestic Commerce classifica- Census groups 
of industries tion of exports and imports oe 
I. Foods 00. Animal Foods I. Food 
F 0. Other animal products II. Textiles 
II. Textiles 
a and shoes III. Forest products except 
III. Leather Miscellaneous a 
IV. Rubber 1. Vegetable food products IV. Paper 
2. Vegeaaite products, n.e.s. V. Printing and publish- 
V. Lumber ———. . ing 
egetable oils ‘ , 
. VI. Chemicals (incl. explo- 
VI. Paper } + ape sives and oils) 
VII. Printing and publish- 8. Textiles VII. Petroleum and coal 
ing 4. A. Wood VIII. Rubber 
VIII. Chemicals B. — printed IX. Leather 
IX. Stone, clay and glass 5. A. Coal and petroleum X. Gtene, clay ond glass 
B. Other nonmetallic XI. Iron and steel except 
X. Metals minerals machinery and vehi- 
A. Machinery 6. Metals and manufactures cles (inci. firearms) 
B. Other except machinery and XII. Nonferrous metals (in- 
: . vehicles (incl. firearms ) cluding watches and 
XI. ne eaceammaes equip- 7. 4. Mochinery clocks, and jewelry) 
- Venicies XIII. Machinery . 
XII. 4 and coal 8. —— (incl. explo- XIV. Tranepertetion equip- 
men 
9. Miscellane includi : 
XIII. Tobacco peipted a ee XV. Railroad shops 
and clocks, and fire- XVI. Miscellaneous (includ- 
XIV. Miscellaneous arms) ing fur goods) 








The author’s scheme is similarly electic, but it aims to permit re- 
arrangements on the part of the user that enable some measure of 
grouping according to one or another of the general principles. Foods, 
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TABLE II 
GROUPS FOR CLASSIFICATION OF COMMODITIES 
(PREPARED BY E. DANA DURAND) 

















— B. Committee of Statistical C. Suggested grouping 
A. Epstein’s groups Experts’ groups * combining A and B 
I. Foods I. Food I. Food (? including all 
II. Textiles II. Tobacco or part of oils and 
1-5. Clothing III. Oils and fats fats) 
6-11. Cloths, ete. IV. Chemicals II. Tobacco ; ; 
12. Made-up  tex- V. Rubber III. Chemicals (? including 
tile articles. VI. Wood. Cork a 1" of oils 
III. Leather (incl. shoes) VII. Paper ~~ ae 
IV. Rubber VIII. Leather, excluding V. Wood. Cork 
: shoes VI. Paper 
Vv. Lumber IX. Textiles VII. Leather, excluding 
VI. Paper X. Clothing (incl. hats | _ shoes ; 
, ae and shoes) and made- | VIII. Textiles (Epstein 6- 
VII. Printing up textiles 11 
VIII. Chemicals XI. Nonmetallic minerals, IX. aw Ged, nate 
IX. Stone, clay and glass (inel. coal and pe- per sone a 
troleum) up textiles 
X. Metals , XII. Precious metals and (Epstein 1-5. 12) 
1-8. Machinery stones (mostly not X. Coal and Petroleum 
9-15. ae od (11, ma- mfrs. ) XI. ae nonmetallic min- 
chine shops) XIII. Base metals . eras , 
XI. Transportation equip- XIV. Machinery and vehicles xt. a am Seyi 
ment XV. Miscellaneous crude an- | XIII. Machinery (Epstein X: 
XII. Petroleum and coal imal and vegetable 1-8, 11) i 
products products (not mfrs. ) XIV. Transportation equip- 
XIII. Tob XVI. Miscellaneous manufac- ment 
- +0Dacco tured articles, in-, XV. Printing 
XIV. Miscellaneous cluding printing XVI. Miscellaneous 








* Committee of Statistical Experts of the International Convention Concerning Economic 
Statistics; this classification is intended primarily for classifying commodities in foreign trade. 


for example, are segregated—here use is the basis. The textile group 
rests upon materials as a base. But clothing industries—use again— 
can be segregated from other textiles. Metals in one general group 
rest upon a basis of materials. But a combination of motor vehicles 
and railroad ears gives vehicles for land transportation—again use. 
Within the metals group, some distinctions on the basis of stage of 
production are observed. In general, in most groups, predominantly 
producers’ may be distinguished from predominantly consumers’ 
goods, durable from perishable goods, and manufacturing activities 
that supply the construction industry from those that do not. 

The Census foundry and machine-shop products group is broken 
down into several machinery groups that are not shown as separate 
industries by the Census. These machinery groups are followed by 
a subtotal for all machinery, excluding household equipment. Pro- 
vision is then made separately for foundry and machine-shop enter- 
prises in which the predominant products are not finished machinery. 
Whether or not the diversity of activity in the foundry and machine- 
shop industry as now classified by the Census is too great to permit 
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the separations here proposed is uncertain; this is one of the numerous 
questions on which experimental studies ought to throw light. Addi- 
tional breakdowns of this sort would, of course, assist further in 
attaining the classification’s ‘‘general-purpose’’ objective, but admin- 
istrative and budgetary obstacles seem to make it unwise to go much 


further in elaborating categories. 


VI 


Were a standard classification adopted by the several departments, 
the next important question arising would be that of the coverage of 
the data tabulated. In any common classification of manufacturing 
industries such as has been suggested, the three principal agencies 
involved are the Bureau of the Census, the Bureau of Internal 
Revenue, and the Bureau of Labor Statistics. In general it can be 
said that the first collects data for all establishments, incorporated or 
otherwise (with an output of over $5,000) ; the second, only for corpo- 
rate enterprises, but for all of them; the third, for both incorporated 
and unincorporated enterprises, but for only a sample of each class. 
Thus, if all the industrial data gathered by each agency were tabu- 
lated, even though in accordance with a standard classification, the 
results would not be so directly comparable as if the coverage of 
enterprises were identical. 

How much would be sacrificed if the Census—for purposes of the 
supplementary standard classification—included only corporate enter- 
prises? In the aggregate, about 5.5 billion dollars of value of product 
would not be shown; this is about 8 percent of the 70.4 billion census 
total for incorporated and unincorporated manufacturing enterprises 
combined. About half of the total number of establishments, how- 
ever, would not appear in the tabulated figures. 

More important, as a measure of the significance of corporate enter- 
prise for most analytical purposes, are circumstances in particular 
industries. In each of nearly 200 of the 326 census industries, cor- 
porate activity (measured by sales volume of value of product) repre- 
sented 90 percent or more of total volume. In 250 industries, it 
represented 80 percent or more. In only 19 of the industries for 
which the calculation could be made was the figure less than 60 per- 


cent.” 


™ Figures could not be computed for 17 industries because the number of enterprises was 
too small to permit the Census to segregate the corporate data. 
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The complete summary is as follows: 











Percent of total value of product, Number of . 
establishments owned by corporations industries Cumulative 
a a ee er ee 196 196 
I EEE EEE ET Oe 54 250 
acne hank uae c ued wiaen 25 275 
i ia ld ai 5 aie ce iat mins Wid 15 290 
esate ones chine nena aanneeed 19 309 
I vaitindsd eiieee cane ewewedenehonwad 17 326 














In 40 of the 51 industries for which the calculation (or a good 
estimate) can be made, inclusion of corporate data only would give 
more than a 90 percent coverage; in only 3 would less than a 70 per- 
cent coverage result. 

If the Census, therefore, were to show its corporate data separately, 
grouping them according to the standard classification, a series of 
figures comparable with those published by the Bureau of Internal 
Revenue could be obtained ; and such corporate figures, for the over- 
whelming majority of specific industries of this standard classification 
would undoubtedly represent more than 80 percent of manufacturing 
activity.® 

However, there is no reason why the Census figures for all its 
establishments (incorporated and unincorporated combined) should 
not be shown by the standard classification grouping also. This 
should be done upon a basis of enterprise, as before outlined. While 
these figures would not be comparable with Internal Revenue figures 
as regards totals, they would, of course, be comparable in ‘‘industrial’’ 
coverage, and rates of change could be safely compared over short 
periods. Comparisons essayed for longer periods would depend, for 
their validity, upon the degree to which changes in the character of 
corporate and noncorporate activity resembled one another. But for 
this very reason, it is desirable to have the Census tabulate data for 
all enterprises according to the standard classification, as well as show 
separately the data for corporations included in the Statistics of 
Income groupings of this classification. 

With respect to the Bureau of Labor Statistics, a far different situa- 
tion prevails. The 20,000 establishments covered by the Bureau rep- 
resent about 19,000 firms,® some of which are incorporated, some not. 
The Bureau does not know how many represent corporations; but this 
could readily enough be ascertained by inquiry on the reporting 
schedule. Lists could then be exchanged with the Census Bureau and 


8 At least, of the activity of establishments with a gross output of over $5,000 a year. 
® Letter from Commissioner Lubin, dated May 15, 1934. 
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the Bureau of Internal Revenue, and the same enterprises be assigned 
to the same groupings of the standard classification by all three 
bureaus. 

To achieve identity of coverage, however, it would be necessary for 
both the Census Bureau and the Bureau of Internal Revenue to desig- 
nate, in their tabulations, the corporate enterprises included in the list 
of the Bureau of Labor Statistics. By showing separately the data for 
this list of enterprises, both complete comparability and identity of 
coverage could be obtained—so that the current monthly employment 
and payroli data of the Bureau of Labor Statistics could be directly 
compared with financial and output data for the same enterprises, 
collected annually and biennially by the other agencies. It would 
still be necessary, of course, for the Bureau of Labor Statistics to 
adjust its data to the biennial Census of Manufactures figures to 
correct any bias accumulated by its sample over a period. 


VII 


By way of summary it may be said that the objectives of a standard 
classification are as follows: (1) Uniformity of groupings in name; 
(2) identity of assignment of enterprises to groups; (3) segregation 
of corporate enterprise data from other data; (4) segregation, in the 
data of a larger list, of sets of data pertaining to the smaller lists (of 
another bureau or agency); and (5) separate showing of data for 
enterprises in which assignment to a specific industrial group is 
dubious. 

To achieve this objective, the following measures would be neces- 
sary : 

(1) Legal and administrative authorization for interchange of lists 
and data between different bureaus for statistical purposes; (2) ex- 
perimental studies to determine: (a) percentages of output in one or 
another class of product, to underlie industrial assignment of enter- 
prises on basis of ‘‘predominant activity,’’ (b) volume of activity 
excluded from specific groupings because of miscellaneous character, 
(ec) corporate activities as indices of all activities over short periqds, 
and (d) importance of small enterprises, for inclusion or exclusion 
in data of the standard classification; (3) budgetary provision for 
both initial experimental work and current continuation. 











RECENT PROGRESS IN STATISTICAL METHOD* 


By Pau R. River, Washington University 


In giving a review of recent progress in statistical method, it seems 
desirable to consider very recent progress only. Social Science Ab- 
stracts, during its brief period of publication, summarized the major- 
ity of papers appearing during the period 1928-1932. J. O. Irwin, 
in three excellent annual articles in the Journal of the Royal Statis- 
tical Society,’ has outlined the advances in mathematical statistics 
during the years 1930, 1931, and 1932, respectively, with a certain 
amount of inevitable overlapping, and with some extension on the 
one hand into 1929 and on the other into 1933.2, Surveys somewhat 
less complete have been given in Econometrica by Shewhart (145)* 
and Darmois (37). The former traces developments through 1932, 
the latter even includes some papers published as late as 1934. Men- 
tion should also be made at this point of an excellent exposition by 
Deming and Birge (44) of the modern theory of errors. The present 
paper will endeavor to pick up the threads of these other summaries 
and to give a brief digest of some of the important advances made by 
papers published in 1933 and the early part of 1934. 

The task is not an easy one. The literature is very extensive, and 
to make selections from it is difficult. After selections have been 
made there is the problem of correctly interpreting material that is 
at times both abstract and abstruse, and presenting it in terms that 
involve a minimum amount of the technicality of the original mem- 
oirs. However, if some of the excellent work that is being done in 
the field of statistical theory today can be given a larger circle of 
acquaintance, or if some important pieces of research are brought to 
the attention of those who may find them useful, it will have been 
worth the effort, and the purpose of this paper will have been ac- 
complished. 


I. STATISTICAL INFERENCE. TESTING HYPOTHESES 


Fundamental progress has been made on the question of statistical 
inference, particularly along the lines of testing hypotheses. Neyman 


* Revision of a paper delivered at the Ninety-sixth Annual Meeting of the American Statis- 
tical Association, Chicago, Illinois, December 27, 1934. 

1Vol. 94 (1931), pp. 568-578; vol. 95 (1932), pp. 498-530; vol. 97 (1934), pp. 
114-154. 

2The writer is especially indebted to Irwin’s third review, upon which he has freely 
drawn in summarizing certain papers published in 1933. 

4 The numbers in parentheses refer te the numbers of the corresponding publications listed 
in the Bibliography at the end of this paper. 
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and Egon Pearson (111 and earlier papers referred to therein) have 
noted that in rejecting or accepting a hypothesis, two kinds of error 
are made: 

1. The hypothesis is rejected when true. 

2. It is accepted when false, that is, when some other hypothesis is 

true. 

In determining how such errors may be controlled, these authors 
make use of the well-known fact that a sample of size n can be repre- 
sented by a point in n-dimensional space. A test of a statistical 
hypothesis consists in a rule to reject the hypothesis when a certain 
character of the sample lies within specified limits, and to accept it or 
to remain in doubt in all other cases. In the sample space the critical 
limits for the character correspond to a critical region, and when the 
sample point falls within this region the hypothesis is rejected. To 
illustrate the method by which Neyman and Pearson attack this prob- 
lem we shall, for simplicity, suppose that the space is of two dimen- 
sions, so that the points representing the samples lie in a plane. Let 
us consider the accompanying figure, which is similar to, but simpler 
than, the figure which they employ to explain their method. The 

















x 


five dots represent the possible samples originating from the 
hypothesis H,; the five crosses represent the possible samples originat- 
ing from another hypothesis H,, which is to be regarded as the only 
alternative hypothesis. 

The probability of the first type of error can always be made as 
small as we please by a proper choice of critical regions. If in the 
case under consideration we wish to make the probability of rejecting 
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the hypothesis H, when it is true equal to 0.2 we could, for example, 
choose as our critical region that part of the plane outside of the 
circle. Since only one dot out of the five falls in this critical region 
we should in the long run reject H, when it is true one-fifth (0.2) of 
the time. The region outside of the square might also be chosen as a 
critical region so far as errors of the first type are concerned. 

But for errors of the second type the situation is different. If the 
hypothesis H, is the true one and the region exterior to the circle is 
our critical region for rejection of H, we should err two-fifths of the 
time by accepting H, when a sample point falls within the circle (since 
there are two crosses out of five inside the circle). If the region 
exterior to the square is our critical region for rejection of H,, we 
should be wrong three-fifths of the time by accepting H, when a 
sample point falls within the square. Of the two critical regions 
which err one-fifth of the time in rejecting H, when it is true, we 
should undoubtedly choose the region outside the circle since it makes 
the mistake of accepting H, when it is false less often than the region 
outside the square. Some critical regions are thus better than others. 

This leads to the concept of ‘‘best critical region’’: of all possible 
regions for which the probability of rejecting H, when it is true has 
a constant value, we choose that region for which the probability of 
accepting H, when H, is true is a minimum; this is the best critical 
region of H, with respect to Hy. 

In most eases the elementary probabilities corresponding to different 
hypotheses are continuous and differentiable functions, and we are 
concerned with integrating over a critical region rather than with 
counting the number of points in it. The problem can thus be re- 
duced to a restricted minimum problem in the calculus of variations. 

The solution is closely linked with the criterion of likelihood, which 
may be briefly explained as follows: The likelihood of a hypothesis is 
proportional to the probability that, if true, it will yield the observed 
sample.* For example the likelihood that the normal population 


(2 ~ i teal 


will yield the sample (z,,...., %n) is 


const. X (2402) -/2¢ Term? +.------- +(x -m)3//202 


The likelihood ratio of a hypothesis H, is 


____ likelihood of Ho 
~ maximum likelihood 





4See R. A. Fisher. On the mathematical foundations of theoretical statistics. Philosophical 
Transactions of the Royal Society of London, series A, vol. 222 (1922), pp. 309-368. 
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that is, the ratio of the likelihood of the hypothesis to be tested to 
the likelihood of that hypothesis of an admissible set (of which H, is 
a member) which affords the maximum probability for the observed 
sample. The criterion of likelihood consists in using for critical 
regions those bounded by the contours A=constant. 

In certain problems there is a common family of best critical regions 
for H, with respect to the entire class of admissible alternative hy- 
potheses. In these problems the best critical regions are the same as 
the regions given by using the criterion of likelihood, although a 
general proof of this has not been obtained for the case in which H, 
is composite.°® 

In problems in which there is a different best critical region for 
H, with respect to each of the hypotheses constituting the admissible 
set of alternatives, the region resulting from an application of the 
principle of likelihood is the envelope of the best critical regions with 
regard to the individual hypotheses of the set. 

Irwin (85) has pointed out that when the hypothesis concerns the 
value of a single parameter, the condition that there should be a best 
critical region reduces to the condition that the ‘‘statistic’’ used to 
estimate the parameter should be a sufficient statistic, that is, ‘‘no 
other statistic which can be calculated from the same sample provides 
any additional information as to the value of the parameter to be 
estimated’’.® 

Neyman and Pearson illustrate their theory by a number of inter- 
esting examples. Some simple hypotheses tested are whether the 
mean of a normal population with given standard deviation has a 
specified value, whether the standard deviation of a normal popula- 
tion with given mean has a specified value, and whether a normal 
population has a specified mean and a specified standard deviation. 
Among composite hypotheses tested are whether the mean of a normal 
population has a specified value, the standard deviation being unspe- 
cified (‘‘Student’s’’ problem), and whether the standard deviation 
has a specified value, the mean being unspecified. Tests are given for 
the significance of the difference between two means, and the differ- 
ence between two variances. 

In this paper they did not give any detailed consideration to the 
question of a priori probability. More recently (112) they have dis- 
cussed what statements of value to the statistician in reaching his final 
judgment can be made from an analysis of observed data, which 

5 If the parameters characterizing a hypothesis all have values which are specified a priori 


the hypothesis is said to be simple, otherwise it is composite. 
*R. A. Fisher, Mathematical foundations, op. cit. 
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would not be modified by any change in the probabilities a priori. 

Neyman and Pearson’s work should prove especially valuable in 
sampling inspection in mass production. 

Brandner (20) has applied their method to test whether two samples 
have been drawn from normal bivariate populations in which the 
coefficient of correlation has a common but unspecified value. He 
obtains a criterion which, if the two samples are of the same size, is 
related exactly, and for other cases closely, to Fisher’s test of signifi- 
cance of the difference z, — 2,, in which z= 1% log [(1-++-r)/(1— 1) ]. 

Let us consider a critical region with a given probability of reject- 
ing the hypothesis H, when true, and let H; be an alternative simple 
hypothesis. The probability of rejecting H, when H;, is true has 
been termed by Neyman and Pearson the power of the critical region 
with respect to the hypothesis H;. If for a second critical region this 
probability is greater, the test based on this region is said to be more 
powerful than the test based on the first region. Clearly, a test T 
which is more powerful with regard to one alternative H; than a test 
T, may be less powerful with regard to some other alternative H;. 
It may happen, however, that for any alternative H; whatever belong- 
ing to a given class, the test J is more powerful than 7; with regard 
to H;. In such a ease T is said to be uniformly more powerful than T; 
with regard to the class of alternatives. 

Fisher (59) has shown that those tests of significance and only those 
which are based upon sufficient statistics can be of the kind termed 
uniformly most powerful with regard to a class of alternative hy- 
potheses. He has further shown that when a sufficient statistic exists 
the likelihood function involves only that statistic and the parameter 
to be estimated, and has obtained a general form for the sampling 
distribution of sufficient statistics. 

The essential feature of sufficient statistical estimates is that they 
convey the entire information, contained in the sample of observa- 
tions, concerning the values of the parameters of which they are esti- 
mates. When no sufficient statistic exists the precision of estimation 
may be enchanced by the use of ancillary statistics. Fisher has de- 
fined and illustrated a class of cases in which the totality of the an- 
cillary information supplied by the observations may be utilized. The 
process gives a very simple derivation of sampling distributions in 
which there is no loss of information even for small samples. 

Egon Pearson and Wilks (118) have taken k samples of a correlated 
pair of variables z and y and have considered the problem of testing 
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whether these samples can be differentiated owing to significant dif- 
ferences in the mean values of xz and y or in the variation and co- 
variation (of the residuals) within the samples. They have derived 
criteria for testing the following three hypotheses concerning the 
populations from which the samples were drawn: 

H: That the populations are identical. 

H,: That the populations have the same set of standard deviations 
and correlations but have means with any differing values whatever. 
(The technique of analysis of variance appears to be unsuited to deal 
with this hypothesis when there are more than two samples.) 

H,: That the populations have the same set of standard deviations 
and correlations when it is assumed that 7; = Zz, y; = y (t = 1, 2, 
+p &). 

These are generalizations to two variables of the three hypotheses 
considered previously by Neyman and Pearson’ for k samples of a 
single variable, or they may be regarded as special cases of a more 
general problem considered by Wilks.*® 

The authors have given certain practical illustrations of the theory. 
For example, certain tests of manufactured goods are destructive and 
it is desirable to replace them by correlated measures which are non- 
destructive. In dealing with metal products a measure of hardness, 
based on a non-destructive test, is sometimes used as an index of 
tensile strength. However, if tensile strength is to be predicted from 
hardness by the correlation method, it is essential for the relationship 
between these two qualities to remain stable; it should not change 
from plant to plant or from month to month. The criteria developed 
by Pearson and Wilks enable us to test this stability. Another appli- 
cation which they make is an examination of inter-racial uniformity 
in the relationship between length and breadth of skull. 

Thompson (156) has devised a method of judging between two 
rival treatments of a class of individuals upon the basis of the prob- 
ability of occurrence of a given critical event following such treat- 
ment. 
A lively argument has been taking place between Jeffreys and 
Fisher concerning certain phases of statistical inference. This arose 
out of a paper by the former entitled ‘‘An alternative to the rejection 
of observations’’.® No attempt will be made here to go into the 


1 Bulletin de UVAcadémie Polonaise des Sciences et des Lettres, serie A (1931), pp. 460- 


481. 
® Biometrika, vol. 24 (1932), pp. 471-494. 
® Proceedings of the Royal Society of London, series A, vol. 137 (1932), pp. 78-87. 
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subtleties of the discussion or the logical implications involved, but 
those interested are referred to (89, 91, 92, 57, 58, 13) and other 
papers mentioned in these references. 


Il. SAMPLING DISTRIBUTIONS OF STATISTICAL FUNCTIONS 
MOMENTS AND SEMI-INVARIANTS 


Wilks has done some extremely important work in finding the dis- 
tributions of the generalizations of certain statistical functions, such 
as variance, correlation ratio, Student’s ratio, and the Neyman- 
Pearson A criteria, in samples from a normal multivariate population. 
His latest contribution (162) consists in developing operational meth- 
ods for finding the moments of a more general class of statistical 
functions directly from the probability law of the sample. The gen- 
erality consists in the fact that some of the variates are treated as 
independent or fixed, that is, not subject to sampling variations. 
This permits the results to be applied to least squares regression 
problems in which the values of the independent variates are known 
without error. The results are also applicable, as for instance in the 
case of the multiple correlation coefficient, to problems in which an 
arbitrary number of the independent variates are subject to sampling 
error. 

Wishart and Bartlett have used the theory of the moment generat- 
ing function to deduce the known random sampling distributions of 
the estimated variance and covariance in a system of variables fol- 
lowing the normal law of frequency. Recently (167), by means of 
the same general method they have obtained the simultaneous distri- 
bution of the 4% p (p + 1) second order moment statistics in a normal 
system of p mutually correlated variables, and have shown that it is 
independent of that of the p sample means. 

The product moment distribution of p normal variates has been 
used in the particular case p = 2 to deduce the distributions of the 
correlation coefficient, the covariance, and the regression coefficient, 
and in the general case to furnish a proof of Fisher’s distribution of 
the multiple correlation coefficient and in connection with the idea of 
generalized variance. Bartlett (12) has shown that this product 
moment distribution can be split up into a chain of independent 
factors, and that most of the known distributions related to regression 
or to partial correlation can be simply obtained in a manner which 
clearly indicates the relations they bear to one another; the distribu- 
tion of a partial regression coefficient of any order may also readily 
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be derived. He has further shown that the assumption of a normal 
system is not altogether necessary for some of the distributions to 
hold. In order to exhibit the minimum assumptions about normality 
that are necessary for the various distributions obtained, he has 
deduced ab initio a distribution which may be regarded as a further 
generalization of the product moment distribution, namely, the gen- 
eralized partial product moment distribution. 

Other new distributions that have been worked out are those of 
Student’s ratio for samples of three from a rectangular population 
(127), VB; (101) and f, (102, 123) for samples of four from a normal 
population, the range in samples of three from normal (104). 

Brown (23) has taken up the well-known problem of sampling 
from compound populations. From a consideration of the problem of 
dissecting a frequency distribution into its components he is led to a 
division of his investigation into two main parts. In the first part is 
taken up the case of sampling from a population made up of two 
components with no knowledge of the proportion contributed to the 
total frequency of the sample by each of the two components. Pre- 
viously obtained results for sampling from a single parent population 
ean be used if we have expressions for the parameters of the com- 
pound parent in terms of the parameters of its components. These 
expressions are derived in Part 1. In Part 2 a method is developed 
for dealing with samples of N (=r-+s) obtained by combining 
samples of r and s respectively from two distinct parent populations, 
this being essentially the situation which confronts us if we know the 
proportional contribution to the total frequency of a sample by each 
of the two components of a composite distribution. 

Baten (14, 15) has also dealt with the question of combining 
samples from two or more populations and has presented some pecul- 
iar probability functions which arise when special laws for the 
individual variables are considered. He has also found (16) the dis- 
tribution of totals from a parent population of the type y = (1/2h) 
sech (4 2/2h). 

The linear distribution is fundamental to a large class of problems. 
‘‘Por example,’’ to quote from Lawther (95), ‘‘in many manufactur- 
ing operations it is economical to turn out items (such as bearing 
balls, paper condensers, or spacing washers) in large quantities with 
rather coarse precision. By means of gauges set to limits narrow as 
compared with the total spread, the product is then selected into bins, 
and in the operation of assembly a completed article utilizes the 
material from a single bin. The contents of any bin clearly may be 
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expected to follow a linear distribution very closely, and if the relative 
proportions of the product finding their ways into this bin and its 
immediate neighbors can be learned, the distribution may be specified 
with practical accuracy.’’ Lawther has developed a new angle of 
approach to the analysis of the distribution of totals of samples of 
nm from a linear (including rectangular and right triangular) distri- 
bution. 

In an earlier paper Hojo *° has compared the standard error of the 
mean with that of the median, and the standard error of an estimate 
of the population standard deviation obtained from the sample stand- 
ard deviation with that of another estimate obtained from the inter- 
quartile distance. More recently (81) he has given the standard 
error of the mid-point between quartiles, and the standard error of 
an estimate of the population standard deviation obtained from the 
distance between a quartile and the median. 

Romanovsky (135) has discovered an interesting property of the 
mean ranges in samples from a normal population. McKay and Egon 
Pearson (104) have obtained new results regarding the form of the 
range curve at its terminals. 

Davies and Egon Pearson (40) have compared various methods of 
estimating from samples the population standard deviation. Space 
hardly permits stating their conclusions here, but the practicing 
statistician will find these conclusions very helpful. 

An infinite population of one or more variables having finite mo- 
ments may be regarded as completely specified by a knowledge of all 
its characteristic parameters, which may be moments or semi-invari- 
ants, or expressible in terms of these. For a random sample of size 
n taken from this population we may calculate certain functions which 
are to be regarded as estimates of the population moments or semi- 
invariants. Fisher has shown that if we take as estimates of the 
population semi-invariants «x, certain functions k, (called k-statistics 
by Fisher) of the sample observations characterized by the property 
that the mean value of k, for an infinite number of samples is «,, then 
the semi-invariants of the k’s are much simpler in form than analogous 
expressions derived in other ways. However, it is desirable in some 
work to have the moments of the distribution of sample moments 
expressed in terms of the moments of the parent population, and 
Wishart (166) has shown how to obtain these from the semi-invariants 
of Fisher’s k-statistics by making use of results developed by C. C. 


1% Biometrika, vol. 28 (1931), pp. 315-360. 
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Craig * and St. Georgescu.’” 

Geary (68) has developed a general expression for the moments of 
the function m,/m, */*, in which m, is the moment of order p in a 
sample of nm from a normal population. 

Allen T. Craig (35) and Ayyangar (9) have given new methods 
for obtaining recurrence formulas for the moments of the point bi- 
nomial distribution, and the latter (10) has also given a simple method 
of deriving the recurrence formula for the moments of the hyper- 
geometric series. 

Castelnuovo (32) has made important contributions to the solution 
of the problem of moments, that of finding a frequency function pos- 
sessing given moments. 


Ill. FREQUENCY CURVES AND SURFACES. CORRELATION AND REGRESSION 


It will be remembered that Pearson’s frequency curves are obtained 
by integrating the differential equation 


ldy_ — (x+a) 
ydx Cot c xtc x*+..... + C,x" 





in which only the first three terms of the denominator on the right 
are retained. But in certain cases a Pearson curve may not give an 
adequate fit to a distribution, and it is quite natural to inquire to 
what extent matters will be bettered by the use of more c’s in the 
foregoing equation, that is, by the use of higher moments. Heron 
investigated the third order Pearson curves corresponding to the case 
in which the polynomial denominator is taken to be c, + ¢;@ + cox? + 
c3z*, but his work was not published, because the addition of the 
C3-term did not as a rule materially improve the goodness of fit to 
actual distributions. Hansmann (78), however, has included the 
c4-term, but has limited himself to the symmetric case c; = c3 = 0. 
He has shown that these fourth order symmetric Pearson curves give 
a better graduation than the second order curves, and that the im- 
provement in fit, as judged by the x? test, justifies the extra labor 
involved. 

Fisher ** has shown that the system of curves for which the method 
of moments is the best method of fitting is an exponential function 
with a fourth degree argument. O’Toole (113, 114) has given an 
extended discussion of this system of curves. 


1% An application of Thiele’s semi-invariants to the sampling problem. Metron, vol. 7, no. 


4 (81 Dec. 1928), pp. 3-74. 
12 Further contributions to the sampling problem. Biometrika, vol. 24 (1932), pp. 65-107. 


13 Mathematical foundations. 
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Baker (11) has studied the transformation of non-normal into 
normal frequency distributions. Such transformation he effects by 
using Maclaurin expansions and equating coefficients. Since a non- 
normal! distribution and the transformation necessary to carry it into 
a normal distribution serve to specify the distributions in random 
samples of estimates of the parameters of the original distribution in 
terms of the distributions of estimates of the parameters of a normal 
distribution, Baker’s work seems to afford a method of obtaining 
approximations to the distributions of estimates of parameters from 
a non-normal population. 

After a frequency function has been fitted to a set of data, it may 
be desirable to change the origin, the scale, or the total frequency. 
Zoch (171) has discussed certain invariants and covariants of such 
transformations applied to Pearson curves. 

Wicksell (160) has studied, by means of characteristic functions, the 
correlation surface of the second order moments in random samples 
of z and y drawn from a normal bivariate population. He finds that 
the joint distribution of 2; = 32?/n and ze = Sy?/n, in which z and y 
are deviations from the population mean, is of Type III in both 
of its marginal distributions and consequently may be regarded as 
a Type III frequency surface. He also finds the distribution of 
2, = S27/(n +) and zo = Sy?/(n+ ne). The n first sample val- 
ues are taken from individuals for which both z and y are given, that 
is, n pairs of z and y are first taken. The remaining m, z’s are taken 
from individuals for which y is not observed and the remaining 
m2 y’s from individuals for which z is not observed. The correlation 
surface of 2; = S2?/n, z2 = Sy/n turns out to be Type III in one 
margin and normal in the other. 

Wicksell finds a generalized form of Type III as the distribution 
function of the second order moment (for one variate) taken about a 
fixed point at a given distance from the population mean. This func- 
tion is a special case of the development of a generalized Type III 
distribution given by Romanovsky ** but is not open to the objections 
advanced by Karl Pearson against Romanovsky’s generalization. As 
pointed out by Egon Pearson, it is identical with a function studied 
by Fisher in connection with his investigations of the ‘‘General 
sampling distribution of the multiple correlation coefficient.’’ ?* 

Yuan (170) has studied the logarithmic frequency distribution and 

14 Biometrika, vol. 16 (1924), pp. 114-116. 


145 Philosophical Transactions of the Royal Society of London, series A, vol. 121 (1928), 
pp. 654-678. 
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the semi-logarithmic correlation surface and has opened up a new way 
for determining exponential and logarithmic regression curves. 

The importance of the theory of frequency functions of two or more 
discrete variables can hardly be denied, yet this topic has been some- 
what neglected. It is therefore gratifying to see it taken up by 
Guldberg (74), who has used difference equations for deriving recur- 
rence formulas for the moments of a given frequency function. The 
bivariate functions considered are the Bernoulli, the Poisson, the 
Pascal, and the hypergeometric. Guldberg has also established cri- 
teria for indicating whether a statistical series of double entry may 
be approximately represented by a certain type of frequency function 
of two variables. Wicksell (161) has treated the case of discrete 
variates in his study of regression theory. 

Mention should also be made of a very instructive paper by Guld- 
berg (72) on frequency functions of a single discrete variate. The 
author uses the difference equation satisfied by a frequency function 
to obtain expressions for the complete and incomplete moments of 
the function. 

Pollaczek-Geiringer (130) has proposed the problem of constructing 
a ‘‘model’’ of a bivariate distribution for which one can compute 
explicitly a desired measure of correlation, such as the coefficient of 
correlation r or a measure of contingency f*, and so that one can then 
obtain a more concrete representation of the dependence relation 
existing in a given distribution, either empirical or theoretical, by 
comparison with the corresponding model. The object is to give a set 
of distributions (containing only two parameters if possible) so that 
every given pair of values (r, f*) is realized by a model in the set. 
Her solution of this problem is extremely enlightening from the view- 
point of correlation theory. 

Fréchet (60)?* has shown how the ordinary coefficient of correla- 
tion between zx and y can be separated into the product of two factors: 
1. The coefficient of correlation obtained by associating with each 
value of x the mean of the corresponding values of y weighted with 
the number of such y’s. 2. The correlation ratio formed by the 
standard deviation of the means of the various columns (weighted by 
the number of items in the respective columns) about the general 
mean of the y’s, divided by the standard deviation of the y’s. The 
first factor depends only on the curve of the means and not on 
the dispersion, the second, on the contrary, is not affected when 
the partial distributions of the columns are displaced by deforming the 


1° See also the summary of Fréchet’s paper in (37), free use of which has been made here. 
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curve of the means. Thus the first factor does not depend on the 
closeness of the relation. On the other hand, the value of the cor- 
relation ratio may be near unity for two reasons, either because the 
points y corresponding to a given x are near the curve of the means, 
or because there is a small number of y’s for each value of xz. In the 
latter case it is not legitimate to deduce from any sort of an index 
of correlation a conclusion regarding the precision of the relation 
which determines y from a given value of z. 

Fréchet advocates the use of the correlation ratio instead of the 
correlation coefficient, but thinks that better than the former would 
be a correlation index satisfying the following conditions: 1. be- 
tween 0 and 1 in value; 2. equal to unity when and only when the 
dispersion of Y for X = z is zero for any 2; 3. equal to zero when and 
only when the mean and the dispersion of Y for X =< are inde- 
pendent of z. He has devised an index possessing these proper- 
ties (62). 

Correlation due to a common factor has been a somewhat familiar 
subject of study. The latest development along this line is contained 
in a paper by Carl Fischer (54), which is concerned with the corre- 
lation among sums having common elements. Fischer assumes draw- 
ings made from a continuous population, defines m sums, each of an 
arbitrary number of elements, formed in such a way that any two 
consecutive sums have elements in common, and inquires into the 
correlation between any two of these sums. More recently (55) he 
has extended results to include the multiple and partial correlation 
coefficients involved. A. T. Craig (34) has investigated the case of 
a set of variables, z,, 2, ... , Zn, in which 2, is correlated with z,, 
x, with z,, and so on. 

The last named writer (33) has established theorems, applying to 
any type of universe, which make possible the determination of the 
type of regression of the median on the arithmetic mean, of the 
range on the median, and of the range on the arithmetic mean. In 
ease the regression is linear, the coefficient of correlation may be 
computed. 

Merzrath (109) has studied the question of correlation and regres- 
sion from the standpoint of surfaces fitted to data. The surfaces 
considered are of the types 
—4(x*/05,+9*/04) —(e+y") (on +o5) 


s=P(x,y)e ’ s—=P(x,y)e 


in which P is a polynomial. 
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Andersson *’ has worked out a simple and widely applicable nu- 
merical method of computing curved regressions based on a general 
principle due to Wicksell. This principle may be stated as follows: 
After fitting a suitable univariate frequency function with a limited 
number of parameters to the marginal distribution of the independent 
variate, the moments of this function, which are all expressible in 
terms of the parameters, should be used, instead of the moments of 
the observations, in computing the regression coefficients. When this 
this device was applied to the ordinary least squares expression for 
the regular coefficients it was clear that a departure from the least 
squares condition took place, although this seemingly did not harm 
the result and the computations were much simplified. Andersson (6) 
has recently adjusted his method so that it is turned into a strict 
least squares solution, but states that the original (unadjusted) 
method is numerically simpler in application and gives regression 
curves that are practically as good as—sometimes even better than— 
those afforded by the adjusted method. 

Quite recently Wicksell (161) has made a study of regression from 
a different standpoint, namely that of characteristic functions, which 
have proved so useful in the expansion of distribution functions in 
series and in describing observed distributions. He has shown how 
characteristic functions may be used in finding series expansions of 
complicated regressions. It turns out that the convergence of such 
expansions, and hence the choice among different modes of expansion, 
depend fundamentally on the nature of the marginal distribution 
of the independent variate. Since the theory of univariate frequency 
functions is much further developed than the theory of bivariate or 
correlation functions, the power gained by Wicksell and his pupil 
Andersson in taking advantage of the former theory in studying 
regression may readily be realized. 


IV. MISCELLANEOUS 


Poisson’s exponential formula for the frequency of occurrence of 
rare events holds under the following assumptions: 
1. The probability for the occurrence of the event is independent 
of the time, 
2. The probability for the occurrence of the event is very small, 
3. The individual occurrences are independent of each other. 
If we do away with the third assumption we obtain the Eggen- 


27 Researches into the theory of regression. Meddelande frdn Lunde Astronomiska Observa- 
torium, series 2, no. 64 (1932), 115 pp. 
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berger-Pélya formula for the probability of exactly r occurrences 
of the event, viz. : 


P, = (1/rl)h(h+d) (h+2d)****° (h+{r—1}d) (140) 


i —_ =i 
—=mean, h(1+d)=pe or d= . mean 


The Eggenberger-Pélya formula finds application in the statistics 
of contagious diseases. H. Pollaczek-Geiringer’s** derivation of it 
from an urn schema seems very artificial. She however gives a 
formula which serves as a broad generalized statement for the theory 
of rare contagious events. In a paper by Liiders (99) this formula is 
derived from a special standpoint. Certain special cases are dis- 
cussed, and the connection with the Eggenberger-Pélya formula is ex- 
plained. Further, the question of mean value is investigated. The 
results of the theory are illustrated by examples. 

The hypergeometric series F(a, B, y, 1) is intimately connected 
with probability problems. For example, in drawing a sample of n 
from a finite population, the probability of obtaining exactly r in- 
dividuals possessing a certain character can be represented by the 
(r + 1)th term of such a series provided proper values are assigned 
to the elements a, 8, y. The probability integral of the series, that is, 
the sum of the first r-++1 terms, representing the probability of 
obtaining at least r individuals possessing the character, is of con- 
siderable importance. Davies (39) has given an approximate method 
of evaluating this integral by fitting to it a Pearson curve. 

It is well known that the Pearson curves can be obtained from 
the differential equation *° 


ldy___Yrti— Ir 
¥ dz $C(Vr41 + Yr) 


in which y, isthe r th term of the series F(a, 8, y,1). Let the Pearson 
curves be represented by y==P(z). When the last element of F is 
not unity, the resulting system of frequency curves is of the form 
y=e?* P(z). Davies has extended his study to this more general 
system. 

Schmidt (141) has made a study of frequency distributions from 
a somewhat novel standpoint by dealing with the inverse of the in- 
tegral of a frequency function.*® He uses the ‘‘best’’ values of a 

%ttber die Poissonsche Verteilung und die Entwicklung willkiirlicher Verteilungen. 
Zeitschrift fiir angewandte Mathematik und Mechanik, vol. 8 (1928), pp. 292-309. 

% See H. L. Reitz, Mathematical Statistics, Chicago, Open Court (1927), pp. 52-53. 


Cf. the Kelley-Wood Table of the Normal Probability Integral in Truman L. Kelley, 
Statistical Method, New York, Macmillan (1923). 
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frequency function in the sense defined by A. Ekke in his Kiel dis- 
sertation (to appear) as follows: For a given number n divide the 
area under a frequency curve y = ¢(2z) into n equal parts by n—1 
abscissas. (If n= 10, for example, these abscissas will be the deciles. ) 
Bisect each of these subareas by means of n abscissas £;,..... .  & 
(which we assume arranged in ascending order) so that the area 
between any two consecutive é’s is 1/n of the total area under the 
eurve. (The area between — o and é, is 1/2n of the total area, as is 
the area between £, and o.) These é’s are the best values, and have 
certain interesting properties proved by Ekke. For example, if 


(Oin-w <cx<cxy 
S(X3 X1500.-%_) = v/, in %aSx<x (v=1,..., #—1) 
1 in XnQx<o@ 


then there is one and only one set 7;,..... , , for which 


: i [o(x) ai S(x; Vi yeseeee Xn) |*dx 


is a minimum and this set is &,...... » Se 
After determining the ‘‘best’’ values é,,......, & corresponding 
to a given frequency function, Schmidt forms the set of vectors 
E,y= (€3,......, €4), (2 =0, 1,...., #—1) 
which he normalizes and orthogonalizes into the set z,. If 71,...., 2» 
are a set of observations then E is the vector (z,,....,2%n,). The 


Tchebychef coefficients are defined as the products z,Z. (It should 
be noted that Schmidt defines the product UV of two vectors U = 
(uy, ...., Ue) and V= (wv, ...., Ua) as the number (1/n) 
(wv, +..... + Unv,), that is, 1/n of the ordinary dot product. 
The first three, called dispersion, skewness, and kurtosis respec- 
tively, correspond to the functions ordinarily designated by these 
terms. The definitions are readily extended to grouped observations. 
These Tchebychef coefficients are fundamental in Schmidt’s theory. 
He utilizes them in fitting curves, and by means of them gives some 
rather illuminating concepts of skewness and kurtosis. A condensed 
version of Schmidt’s developments is to be found in Econometrica 
(63). 

We have Sheppard’s well-known corrections for grouping in the 
case of moments of frequency curves having high contact at both 
ends, and also corrections for abruptness.**_ Now adjustments for the 


31 Gertrude E. Pearse, On corrections for the moment coefficients of frequency distributions 











74 AMERICAN STATISTICAL ASSOCIATION 


various moments of J-shaped curves are being suggested (51, 122). 

Carver (27), in an interesting note on the modification of moments, 
has discussed a formula, corresponding to Sheppard’s correction, for 
the case in which discrete variates are grouped into classes. More 
recently Abernethy (1) has shown that Sheppard’s and Carver’s 
corrections give the most probable value of the true moments of a 
distribution about an arbitrary origin in the sense that they give 
an approximate value for a given moment which is correct on the 
average. That is, these formulas eliminate the systematic errors due 
to grouping, whatever the distribution function, so long as the moments 
under consideration exist. 

In certain statistical data, such as cases of disease incidence in 
infancy, incomes, property-valuations, and divorces, the exact point 
at which the frequency begins, is not evident. For example, the 
number of cases of whooping cough for children under one year of 
age may be recorded, but it is very unlikely that any of these were 
under three months; the number of divorces occurring during the 
first year of marriage may be given, but there is a certain minimum 
time which the legal formalities require. Methods hitherto used for 
fitting curves to such distributions have assumed the frequency to 
commence at zero, ‘‘but this assumption may not only give poor 
results for the moments, but, in the case when the first frequency 
is less than the second, may make the distribution appear non- 
asymptotic when it is really asymptotic.’’ Martin (106) has investi- 
gated the possibility of determining the start of the frequency by 
means of an auxiliary curve and has examined the improvements 
thereby obtained in the evaluated moments of the distribution. 

On account of mathematical difficulties it is not always possible 
to obtain an algebraic solution of maximum likelihood equations. It 
has been shown by Fisher ?* that under such circumstances it is pos- 
sible to start from an inefficient statistic, and to obtain, by a single 
process of approximation, an efficient statistic. Koshal (94) has ap- 
plied the method to improve certain statistics obtained by the method 
of moments. The chief interest of his paper lies in the treatment of 
the two practical difficulties caused by grouped data and by the use 
of a type of curve in which the equations of maximum likelihood 
involve integrals of a troublesome form. Elderton and Hansmann 
(52) have later pointed out that the fit of curves obtained by the 





when there are infinite ordinates at one or both of the terminals of the range. Biometrika, 
vol. 20A (1928), pp. 314-355. 

2R. A. Fisher, Theory of statistical estimation. Proceedings of the Cambridge Philo- 
sophical Society, vol. 22 (1925), pp. 700-725. 
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method of moments can be improved by ways which are much simpler 
from the standpoint of arithmetical calculation than the method 
illustrated by Koshal. 

In discussing the distribution surface of the difference between 
two variables each of which follows a Type III curve, Karl Pearson 
(121) is led to a study of the function 

is = T) Te 

Kr, =>" fe — 4-1) 041) at, tet) 
2 T (v+#) 1 

which he calls a double Bessel function. The functional symbol which 
he uses is somewhat like his monogram, with the P reversed, but as 
notations involving special characters seem undesirable, especially 
when unnecessary, we have used an ordinary K. If r:;==12, Kj, r2 (x) 
becomes the Bessel function Kv(z), v7, -+ 4%. Pearson finds it 
convenient to use the function 


To, = KK, , (#) / 4 Dr +4). 


He states that this function arises naturally in the consideration of 
some important statistical problems, and, after developing certain 
of its properties, promises to provide tables and to illustrate the type 
of problems which they are designed to solve. 

Constance Rigby (133) has developed a recurrence relation con- 
nected with the above K and 7 functions. 

Certain extensions have been made in that useful method, the 
analysis of variance. Brandt (21) has considered the case of a 2x s 
table with disproportionate frequencies, and Yates (169) has dis- 
cussed the still more general case of a p x q table. T. W. Schultz 
and Snedecor (143) have applied the method in handling the time 
element in economic statistics. Kemp (93) has given new ways of 
developing or using relationships already known. It seems appro- 
priate at this point to mention the excellent little book of Snedecor 
(150) which makes clear, by means of well worked out examples, 
various phases of the method. , 

Wishart (165) has reviewed recent progress in the theory of or- 
thogonal polynomial fitting, and this topic will not be included in 
the present review. A number of papers on orthogonal polynomials 
and orthogonal functions will, however, be found listed in the Bib- 
liography. 

In the Charlier Type-B expansion arise certain polynomials 
which may be called Charlier polynomials. Doetsch (47) has studied 
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these polynomials from the standpoint of the differential-difference 
equation which they satisfy. 

Let us consider n variables x1, 22, . . . , Zn, ordinarily correlated, 
attaching to each individual of a population. These variables might 
for example be scores made by students in certain tests. It is natural 
to inquire whether there exists some more fundamental set of inde- 
pendent variables, perhaps fewer in number than the z’s, which de- 
termine the values the z’s will take. One of the latest writers to 
consider this problem is Hotelling (82), who has given an orderly 
procedure for selecting these new variables, which may be termed 
components of the x’s, in the order of definiteness of their existence 
or of their importance for the purpose at hand, and of rejecting 
any which prove to be of little importance, or which are not clearly 
defined by the data. Since the components mentioned above are the 
so-called factors of Spearman’s theory, psychologists interested in 
this theory are referred to Hotelling’s paper and also to papers by 
Irwin (84), Piaggio (128), Spearman (151), and Camp (26). 

Doob (48, 175) has apparently given a rigorous proof of the valid- 
ity of R. A. Fisher’s method of maximum likelihood. 

By imposing an additional condition, S. Bernstein 7? was able to 
obtain a better limit for Tchebychef’s inequality. His work, being 
in Russian, seems to have escaped notice in the English-speaking 
world. C. C. Craig (36), in calling attention to it, has shown how 
Bernstein’s result can be obtained under less severe conditions than 
those imposed by Bernstein himself. 

The moments for samples of a given size from a finite population 
depend upon the size of the sample. O’Toole (116) has given an 
answer to the question: What is the best size of sample to use? 

Gruzewska (71) has obtained an expression for the probable pre- 
cision of a weighted average, extending a problem of Bowley to the 
ease in which the variates and their weights are correlated. 

Margaret Merrell (108) has given some interesting relations be- 
tween f; and £2 for the point binomial distribution. 

Alter (5) has presented a new form of periodogram as powerful 
as the correlation form and so simple that it requires little more 
than one-third as long to compute. 

Regan (131) has extended the concept of admissible numbers in 
probability, developed by Copeland, to time series. 

Steffensen (153, 154) has suggested a modification of Karl Pear- 
son’s mean square contingency, the object of modification being to 
make the measure remain applicable when the number of distinct 


% Theory of Probability. Moscow (1927). 
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values which the statistical variables can assume becomes infinite. 
Pearson (126), however, maintains, and adduces some good examples 
to strengthen his point, that his coefficient of mean square contin- 
gency has certain advantages over the proposed modified form. 

Letting yn(r) be the ordinate ** of the distribution curve of the 
correlation coefficient in samples of n from a normal bivariate popula- 
tion, Garwood (67) has obtained the integral f§”, y,(r)dr, which 
is the probability of drawing a sample with a correlation coefficient 
less than r. He states that his formulas become, for larger samples, 
too complicated for practical use, and that Miss F. N. David, who 
is computing the probability integral table for r in small samples, 
uses them for the smallest samples only, proceeding in a different 
manner for the larger sample sizes. 

Among writers who have considered the question of the center 
of population are Linders (97), Griffin (70), Galvani (66), Scates 
(139), and Gini, Boldrini, Galvani, and Venere (69). 

If y=f(z) is the equation of a frequency curve defined between 
the limits a and b, then the corresponding concentration curve is the 
curve whose abscissa and ordinate are respectively, 


/ / 
pa Jf ise) ae / fifo) ax, of jpste) ax f Pea) as 


Castellano (30) has discussed the relations between frequency curves 
and their concentration curves. 

Two sets of quantities being given, the probability of transvaria- 
tion may be defined as twice the probability that if a quantity is 
selected at random from each set, their difference will have the 
opposite sign to that of the difference between the medians of their 
respective sets. Castellano (31) has given formulas for calculating 
the standard deviation of this measure. 

Deming (43), following up a previous paper, has presented further 
illustrations of the adjustment of observations and determination of 
parameters, together with suggestions for systematic procedure in 
computation. He has treated the logarithmic decrement of a balance, 
the exponential law, and the laws represented by the equations 
ge az 6, ys* == b, yo" == w. 

The mean of a set of numbers 2, 72, .... may be defined as any 
function m = f(21, Zo, ....) such that f(z, z,...)=2. Such a 
mean may be infinitely-many valued, it may be external to all given 


% For the expression for v,, (r) see Garwood’s paper, or R. A. Fisher, Biometrika, vol. 
10 (1914-15), p. 507. 
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values 2,, %,..., Zn, it may be discontinuous. Among the proper- 
ties designated by internal, unique, homogeneous, translative, sym- 
metric, increasing, monotone (increasing), associative, and continu- 
ous, some dependence has already been discovered. Very recently 
Dodd (46) has shown that the first five of the foregoing properties 
are completely independent, also the set from the second to the 
sixth, inclusive, and some other sets. 

Carver (29) has called attention to some of the possibilities of 
punched card systems in the analysis of data. He states that ‘‘the 
recent development of the Automatic Multiplying Punch is unques- 
tionably the most important contribution to the mechanics of mathe- 
matical statistics since the invention of adding and multiplying 
machines.’’ By computing moments and product-moments exactly, 
without the grouping of variates, it dispenses with Sheppard’s and 
similar corrections. It is even possible to evaluate linear functions 
of one or more variables with this machine and subsequently to print 
the graduated values. Undoubtedly we are due to see in the near 
future remarkable progress in the uses to which punching, sorting, 
and listing machines can be put. 

McKay (103) has described a simple and inexpensive sorting sys- 
tem which depends on the principle of punching cards, but, unlike 
other systems, employs only the peripheries of the cards and not 
their interiors. He has shown some of the possibilities of this system 
in handling statistical data. 

Mallock (105) has described an electrical machine for solving sets 
of linear algebraic simultaneous equations involving a large number 
of unknowns, and thus useful in the method of least squares. This 
machine consists of a set of alternating current transformers each 
with a number of windings, the unknowns being proportional to the 
fluxes in the transformers and the coefficients to the number of turns 
in the windings. 

Important tables which have appeared are the long-heralded Tables 
of the Incomplete B-Function (119) and an excellent set of Tables of 
the Higher Mathematical Functions prepared under the direction 
of Davis (41.) The latter book includes articles on the classification 
and history of tables, modern mathematical methods of calculation, 
and interpolation, and provides tables of interpolation coefficients and 
tables of the Gamma and Psi functions. 

AppENDUM. Allen T. Craig has called attention to an important 
paper by Cochran (176) which had been inadvertently overlooked 
by the writer. Among the theorems proved is the following, which 
has valuable application in the analysis of variance: If 7,2? +...+ 
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xz*,==@, + ...-+@s where the q’s are each distributed as x’? with 
degrees of freedom n,, ..., m, respectively and n=n, +... + m, 
then the q’s are independent. See (86). Unfortunately it is not pos- 
sible to go more fully into Cochran’s paper. 
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NOTES 


THE MECHANICS OF THE TABULATION OF THE 
POPULATION CENSUS 


By Leon E. TRUESDELL, Bureau of the Census 


The initial tabulation of the population census is a simple count of 
the names returned, known in the Census Bureau as the ‘‘hand 
count,’’ to distinguish it from the more complicated machine counts 
which furnish most of the figures contained in the census reports. 

The first count of the 1930 schedules was made by the field super- 
visors, before the schedules were sent to Washington. On the basis 
of this preliminary count, preliminary announcements of population 
were made by these supervisors, which announcements, in the great 
majority of cases, differed but little from the final figures. Upon 
receipt of the schedules in Washington, the final and official count 
was made, as expeditiously as possible. Upon this count was based 
the statement of the population by states, for apportionment purposes, 
which forms the constitutional justification for the entire census; the 
first series of state bulletins on population; and the first volume of the 
final reports, which gives the population of the United States, states, 
counties, cities, townships, ete. All of the remaining tabulations, 
which are devoted to classifications of the population according to 
various characteristics, such as color, sex, age, and occupation, were 
made by machinery. 

The punch card.—The first step in the detailed tabulation of the 
population data is to punch a card for each person enumerated. The 
population card is 6 5/8 by 3 1/4 iaches, the same width as the 
standard 45-column card used in commercial tabulation but 3/4 of an 
inch shorter. The card contains 24 columns, the columns being 
farther apart and the punched holes considerably larger than in the 
case of the 45-column commercial card. Prior to 1930, the population 
ecard was laid out in more or less irregular fields rather than’ in 
eolumns, and was punched on the Pantograph punch, which permitted 
punching two or more holes in one column without extra work or any 
special arrangement. Since the Pantograph punch was slow in op- 
eration and none too accurate, the 1930 card was rearranged and 
adapted for use on the commercial punch. It is therefore set up in 
regular columns and calls for only one hole to be punched in any 


column. (See cut, p. 90.) 
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The first four columns of the card are reserved for the geographic 
identification symbols. These symbols, which are uniform for all the 
ecards punched for an enumeration district, are punched on what is 
termed a gang punch machine after the remaining columns of the 
eard have been punched in accordance with the individual items 
returned for the person represented by the card. 

The remaining 20 columns of the card are used for the following 


items: 


Column 5, Farm residence, “Yes” or “No.” 

Column 6, Sex 

Column 7, Color 

Columns 8 and 9, Age 

Column 10, Marital condition—single, married, widowed, or divorced. 

Column 11, Illiteracy, in combination with school attendance—‘No— 
Yes,” not attending school but able to read and write; “No—No,” not 
attending schcol, not able to read and write; “Yes,” attending school 
(and assumed to be able to read and write). 

Columns 12 and 13, State of birth for the native population; mother 
tongue for the foreign born. (While these are alternative classifica- 
tions and no one individual could possibly call for both of them, the 
codes are devised so as to be mutually exclusive, 00 to 49 representing 
mother tongue and 50 to 98, State of birth). 

Columns 14 and 15, Country of origin, being the country of birth for 
the foreign born, country of birth of father for natives of foreign 
parentage, and country of birth of the foreign-born parent (whether 
father or mother) for natives of mixed parentage. 

Column 16, General nativity and parentage, as follows: Foreign born; 
Native, both parents native; Native, both parents foreign; Native, 
father foreign; Native, mother foreign. 

Column 17, Year of immigration for the foreign born. 

Column 18, Citizenship for the foreign born. 

Column 19, Ability to speak English. 

Columns 20 to 23, Occupation and industry. 

Column 24, Class of worker, as follows: Employer; Wage or salary 
worker; Working on own account; Unpaid family worker. 


The 1930 population cards were punched on hand-operated corh- 
mercial punches especially constructed to fit the 24-column card. The 
maximum number of these punches in use at the peak of the work was 
598. The cards were completely verified, 296 verifiers being used for 
this purpose. 

Gang punch machine.—The essential feature of the gang punch is 
that the machine is set to punch a certain combination of holes, and 
punches the same combination of holes on each card until the setting 
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is changed. The gang punch machine used in the 1930 census has an 
automatic feed like a sorting or tabulating machine and punches the 
ecards 4 at a stroke, as they run through at the rate of 448 per minute. 
The machine is quickly and easily reset by releasing and depressing 
one or more of a series of keys. 

The gang punch area on the population card is divided into 12 sec- 
tions or fields, each containing 4 figures; and a complete geographic 
code symbol, indicating State, county, city, ward or tract, if any, 
township or other minor civil division, and enumeration district, con- 
tains 9, 10, 11, or 12 figures. 

Sorting machine.—The sorting machine used for the population 
ecards is similar in its general plan of operation to the sorter used for 
commercial work. The sorting is done by columns, and one column 
only is sorted at a time. The Census machine is provided with a 
special safety device which stops the machine as soon as a card catches 
or starts to buckle, thus preventing the damaging of more than one or 
two cards. 

The unit counter or population tabulating machine.—The most im- 
portant machine used in the population tabulation is the unit counter, 
this being the machine which counts the number of persons in each 
area having specific characteristics, and provides the material for 
making up the tables for the population reports. It differs radically 
from the commercial tabulating machine in that it counts individual 
items rather than adding amounts represented by figures punched on 
the cards. It differs also from any of the commercial counting ma- 
chines, first in its capacity for what might be termed straight counting, 
since it will count as many as seven separate items or fields at the 
same time; and still more radically in that it is provided with systems 
of relays whereby combinations of the fields or items can be counted 
without preliminary sorting of the cards. The maximum capacity of 
this relay device is a combination of four fields or items, though in 
actual practice combinations in excess of three fields are seldom used. 

The general principle on which this machine operates is funda- 
mentally different from that used in commercial machines, either 
counters or tabulators. In the commercial machines the response of 

the machine to the different positions of the holes in any column is 
based on the position of the card at that point in its passage through 
the machine when the hole in this column comes opposite a single 
contact point in the path of the card. The electrical impulses from 
the several columns in use in any run of the cards thus come at slightly 
different instants, the nines appreciably sooner than the ones. The 
Census unit counter contains for each column to be tabulated a com- 
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plete set of 12 brushes or contact points, one for each possible hole 
position; and the counting and relay devices are controlled by the 
position of the brush through which the electrical impulse comes. 
Thus the impulses from all fields in use come at the same instant—a 
factor which is essential to the operation of the relay system. 

The results of the count are printed on a sheet which contains 60 
columns arranged in six ‘‘decks’’ on a sheet 14 by 30 inches. 

There are three limits to the amount of material which can be tabu- 
lated by this machine from one run of the cards: First, since there are 
only 60 counters on the machine, one of which must be used for a 
total, and one of which is usually used to count cards which reject 
for any reason, only 58 significant items can be provided for; second, 
there is a limit to the number of brushes which can be carried if the 
cards are to run satisfactorily and in large numbers, this limit being 
ordinarily about 72, which provides for 6 complete columns on the 
cards; third, the number of separate columns or fields which can be 
counted at one time either directly or through the use of relays is 
usually limited to 6, though 7 are sometimes permitted when the set-up 
is otherwise simple. 

As an example of the relay capacity, it may be said that the machine 
would count marital condition by sex, color, and nativity, if this com- 
bination were desired, without sorting the cards. As a matter of fact, 
beginning with the second run the 1930 cards were sorted by sex, 
color, and nativity, these separations being maintained throughout the 
remainder of the runs for general population data; and the only 
actual use of four-column combinations in the relay system was for 
the agricultural occupations in the tabulation of gainful workers by 
industry groups, and for the combination of illiteracy, ability to speak 
English, and age, for the foreign born. Typical three-column combi- 
nations are age (which occupies two columns on the punch ecard) in 
combination with illiteracy and school attendance, and age in combina- 
tion with marital condition or citizenship. 

The nominal speed of both the sorter and the unit counter is 400 
cards per minute, though with necessary delays for adjustments, read- 
ings, ete., the actual daily output ranges from 60,000 to 90,000 cards 
per 7-hour day, varying in accordance with the frequency of the read- 
ings or the detail of the sort. 

Verification and control.—In addition to counting the items called 
for by the set-up, the machine may be arranged to reject certain 
impossible combinations of items erroneously punched on the same 
card—for example, a card punched ‘‘foreign-born’’ in one column 
and country of birth ‘‘U.S.’’ in another column. The ‘‘control’’ 
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feature may also be used as a verification of the sort. For instance, 
the machine on which cards representing males are being tabulated 
may be arranged to reject any cards for females that might be acci- 
dentally included. Cards punched with code combinations that are 
not used—for example, a card punched ‘‘9’’ in a column using only 
positions 1 to 7—are automatically rejected. 

Posting and consolidation.—As the results come from the tabulating 
machines they represent data for relatively small areas which must 
be consolidated to obtain county totals or State totals, as the case may 
be; and then the States must be consolidated to obtain figures for the 
United States as a whole. Still other consolidations are necessary in 
order to bring together the color-nativity classes and the males and 
females. Practically all of the figures on the machine sheets must 
therefore be transcribed to consolidation sheets and summary sheets, 
designed to bring together the several classes and the various geo- 
graphic areas, and to provide the subtotals and totals required for 
the population tables. A large part of this consolidation might be 
made through the use of total cards punched from the unit counter 
machine sheets and tabulated on the adding tabulator. Such total 
eards were actually used for three important consolidations in connec- 
tion with the 1930 census. These experiments indicated that the total 
eard method, under favorable conditions, is both quicker and less 
expensive than the traditional method of hand consolidation. It is 
expected, therefore, that the use of total cards for this final stage of 
the population tabulations will be greatly extended in the next census. 








A FORMULA FOR FINDING THE SKEWNESS OF THE 
COMBINATION OF TWO OR MORE SAMPLES. 


By WILLIAM DOWELL BATEN, University of Michigan 


Given the mean, standard deviation and skewness of two samples 
of n, and ne variates respectively, to find the skewness of the sample 
made up of the items in both of the given samples. 

Let M,, oz, a3.2 represent respectively the mean, standard deviation 
and skewness of a sample containing n, variates and let My, oy, as.y 
represent respectively these same characteristics of another sample 
containing nz variates. 








By definition the skewness of a set of variates, 71, T2, ... Zn, 18 
1 M3:2 KE 3.2 -_ 3M iy 2.2 + 2M,', 
( ) 23:2 = o.3 = o. ’ 


where us.2 is the third moment about the mean of the set of vari- 
ates and ,,, and y,,;, are respectively the second and third 
moments of the set of variates. According to this definition, 
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from which the sum of the cubes of the variates in the first sample is, 


nN 
(3) > x3 =m, * 025 + as:2 + 3m, ° M.o,* + M,, 
s=1 
ny 
if it is remembered that b> x2 == nm, (o,? + M,*), Inasimilar manner 
#=1 


it ean be shown that the sum of the cubes of the variates in the second 
sample is 


Ne 
(4) } y* — neo, * A3.y + 3n2M,o,? + n2M,’. 
j=i 
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The skewness of the entire set of variates in both samples is by 
definition 


B3:2+y M3:2+y — 3Me+y ‘ M2. sty + 2M?*,4y 


(S) as2+y= _ Oey 





where Byis4y2 Soy y and M,.,, represent respectively the third 
moment about the mean, the standard deviation and the mean of the 
entire set of variates, while p,.,,, and p,.,,, represent respec- 
tively the second and third moments of the entire set of variates. 
The right member of (5) may be written as follows: 


Ee, + Dey 
(6) jt 
Q3.2+y —3 Mery (3.4 +M2.,) + 2M, 
nN, + Ne 
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Substituting the values of the sum of the cubes as found in (3) and 
(4) into (6) gives 











(7) 
1 n(o°,a3, 24+ 3M,'0.7 + M5) + m2 [oy?-a3., 4+ 3M,-o,? + M,}] 
Q3:2 + yo ; N1+N2 
Oz+y l 
A-B-C 
—3Miiy¢ Sas —M3., — ee 


Where A is equal to the fraction in the braces, B=3M,,,.62,,, and 
C=M; ican 

It is easy to show that the mean of the items in both samples is 
mM, + nM, 


nm, + Me 





(8) M.+ i 
and that the standard deviation of the items in both samples is 


(9) Cr+ y= ye + M,*) + nz (o,? + M,?) — M?, + y. 


Ni + Ne 








Substituting (8) and (9) into (7) gives 


(10) Q3.2+y = | (m1 + M2)® [1102°.03,2 + M2ey** as.y 


+ 3(m,M.o.? + m2Myo,*) + (n,M,* + n2M,’)] 
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— 3(mi + m2) (mM, + m2M,)[m (02? + Mz*) + me(oy? + My*)} 
+ 2(n.M, + n2M,)*} i (my + n2)(ni(o2" + M,’) 
+ m2(o,? + M,*)] — (mM, + m2M,)* |-*” 
which expresses the skewness of a sample made up of the variates in 
both samples in terms of m, Mz, oz, as, 2, 2, My, oy, a3,y, the num- 


bers of variates in the samples, means, standard deviations and skew- 


ness of the respective samples. 
In general the skewness for the sum of the items in S samples is 


S 3 S 
(11) Cas, +94 ...0™ ( > won] Eos, + 3 > niMz.o*s, 
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Ss Ss S S S 3 
+YinsM | —3 Yini Yin, miles P+ Mei) +2 } vat 
4=1 


i=1 i=1 i=1 9 é=1 
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where ni, Mz,, 62;, &3:2;, are the numbers of items, the mean, the stand- 
ard deviation and skewness respectively of the ith sample. 


Formula (7) is the best for computing the skewness. The best 
method for obtaining the skewness for the sum of the items in two 
samples is as follows: 

Find the mean of the entire set of variates in both samples by the 
formula (8); also the standard deviation of the combined set of 
variates by formula (9). Find the value of A and then substitute 
in (7) for the value of a3:2+-y. 

The following example will show the use of formula (7) and also 
how to carry out the computations. 

The following characteristics were found for the distributions of 
weights of first year male students at a certain university for two 
years. 


For first class For second class 
m, = 718.00 ; me = 1,000. 
M, = 189.55 lbs. ; i, = 138.65 lbs. 
@ = “17.76 ibe. ; G® = 18.03 Ibs. 
Ges = 78 ; Os:y = 94. 
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To find the mean, standard deviation and skewness of the distribu- 
tion made up of the weights of the men in the two classes: 











Computations 
x y Weighted arithme- 
[(n = 718. 1,000. tic average 
M = 139.55, 138.65, 
Given { 139.03=M, .,, 
c= 17.75, 18.03, 
as = 78, 94. 
o2+M%= 19,789.26, 19,548.90,|  19:649.35=R 
o*a3+3Mo?+ M*=2,853,887.78,  2,806,109.62, 2,826,077.44—=A, 





Oz4y—R — Mi +y—390.01, 


x+y =17.8888, 
B=3M 4, Mae 


= 133,472.97, 
C=-M?+y —?2,687,358.14, 
B+C= 2,820,831.11, 
. _A—(B+C)__ 5,246.33 __ 99 
oe x+y 5,724.59 
Hence 
M,+, ==139.03 Ibs.; 
Or+y = 17.89 lbs.; 
Q3:x+y — 92. 


Some of the members need not be written if one has access to a 
computing machine. 

Formulas (8), (9) and (10) enable one to combine the results ob- 
tained from two sets of data without going back to the original meas- 
urements. 
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SHOULD A FEDERAL MONETARY AUTHORITY BE ESTABLISHED 
TO EXERCISE COMPLETE CONTROL OVER THE CURRENCY? 


A luncheon meeting of the American Statistical Association was held on 
Wednesday, October 17th, 1934, at the Savarin Restaurant, 120 Broadway, 
New York City. Dr. Ernest 8. Bradford of the Department of Economies of 
the College of the City of New York presided. The topie for discussion was 
“Should a Federal Monetary Authority be Established to Exercise Complete 
Control Over the Currency?” 

Frank A. Vanderlip, former president of the National City Bank, spoke in 
advocacy of the establishment of such an authority. He contended that it is 
not feasible to return to a gold standard which fixes rigidly the weight of the 
dollar and ealls for free redemption of paper money in gold on demand. Such 
a return is impracticable because of the large amount of international indebt- 
edness which makes it possible, on short notice, to call very large quantities of 
gold from one country to another. 

Mr. Vanderlip advocated a Monetary Authority which would take over 
from the Government and the Federal Reserve Banks all gold reserves—is- 
suing its notes in exchange therefor. The Authority would neither receive de- 
posits nor lend money, but would rediscount commercial paper held by Federal 
teserve Banks and would buy and sell short-term paper, bankers’ acceptances, 
and foreign exchange in the open market. It would, at all times, maintain 
such reserves of gold and silver as were found necessary, and would con- 
sistently maintain a free market for these precious metals. The Authority 
would engage in open-market operations. Centralization of this power would 
avoid the difficulties now existing because of the independent action of the 
various Federal Reserve Banks. The Monetary Authority would interfere 
in no way with the chief existing function of the Federal Reserve Banks— 
namely that of accommodating the needs of business and industry. The 
prime duty of the Monetary Authority would be to maintain a stable price 
level—something which the Federal Reserve Banks have not done in the past. 

Professor Walter E. Spahr of the Economies Department of the School of 
Commerce, Accounts, and Finance of New York University opposed the 
establishment of a Federal Monetary Authority. He held that such an 
Authority could do nothing which the Federal Reserve Banks cannot now 
do, and that it would be most unwise to strip a well established institution 
like the Federal Reserve System of some of its most essential functions and 
transfer these to a new organization. He contended that the Monetary 
Authority would be dominated by the fiscal authorities of the Federal Gov- 
ernment and would quickly become a football of politics. No matter what 
powers were given to the Monetary Authority, it could not actually keep the 
price level stable in time of war. Unless the present system of reserves was 
radically changed, it could not hope to keep the price level stable in time of 
peace. One difficulty would be that the effects of its efforts would not be felt 
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for some time. Furthermore, the lag would be increased by the fact that it 
would take time to gather the statistics which the Monetary Authority would 
necessarily require as a guide. At a critical time like the present, any “tink- 
ering” with our monetary and banking system is extremely unwise. 

Mr. Vanderlip replied to Professor Spahr’s argument by stating that the 
Monetary Authority would be entirely divorced from the Treasury Depart- 
ment. To free it from political influence, the plan is to have the commis- 
sion composed entirely of experts, and appointed by the President for life. 
Mr. Vanderlip thought that it is inexcusable to refer to a carefully planned 
process of reform as “tinkering”. When the Federal Reserve System was 
established, objections were raised on the ground that we were “tinkering” 
with the banking system of the country. The gold standard has proved so 
unsatisfactory that it is essential that something be done to maintain, in the 
future, a stable price level. 

Professor Spahr replied that despite any regulation the appointees to the 
Monetary Authority would probably be incompetent politicians of the radical 
type. He held that the World War, and not the gold standard, is to blame 
for the untoward conditions which have existed recently. We ought to re- 
establish immediately a gold bullion standard with the dollar having a fixed 
weight. With irredeemable paper money it is impossible to maintain a suit- 
able price level after the populace find out that there is no intention to redeem 
the paper money in gold at a later date. Standardization of the price level 
is desirable, but it should be undertaken only when the entire economic system 
is in a state of equilibrium. Such a state exists when unemployment is at a 
minimum and goods are exchanging freely, and when prices of various com- 
modities are in their normal relationships. Such conditions have not existed 
at any time since the World War. Professor Spahr declined to name any 
date before the World War at which economic equilibrium prevailed. 

Mr. Vanderlip expressed doubt that it would be possible, at any given time, 
to determine whether or not the economic system was in equilibrium. 

In reply to a question, Professor Spahr stated that there may be a differ- 
ence between the function of stablizing the price level and the function of 
accommodating business and industry with credit. He held, however, that the 
exercising of the latter function would be almost certain to interfere with 


price level stabilization. 
Witrorp I. Kine, Secretary 


EMPLOYMENT AND HEALTH 


A dinner meeting of the American Statistical Association was held on Janu- 
ary 25, 1935 at the Hotel Delano, 108 West 43rd Street, New York City. 
Forty-six persons attended. Dr. Willford I. King, President of the Associa- 
tion, presided. The general topic of the meeting was Employment and 


Health. 
The first speaker was Dr. Selwyn D. Collins of the United States Public 
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Health Service who reported on the study of Sickness in Wage-Earner’s fam- 
ilies in Ten Surveyed Cities which was conducted jointly by the United States 
Public Health Service and the Milbank Memorial Fund. Dr. Collins started 
by stating that the recent decline in the death rate did not necessarily reflect 
the health of the unemployed who bore the brunt of the depression. In each 
of the ten cities included in the study, an area was selected in the poorer 
sections (but not in the slums) with no attempt to select an area representa- 
tive of the city as a whole. Every house in the selected district was canvassed 
and detailed information was secured on illnesses during the period of the 
study. In addition, family income data was obtained for each year from 1929 
to 1933, inclusive. In the analysis, comparisons were made between those 
families which had suffered severe reductions in income and those which had 
not. When adjustments have been made for age differences, families with 
no workers gainfully employed showed higher rates of disabling illness than 
families with workers employed. Similar differences were found in the stand- 
ardized death rates of the two groups and in several sub-classifications of 
illness. 

George St. J. Perrott of the Federal Emergency Relief Administration 
discussed the Extent of Disability in the Relief Population. A preliminary 
analysis of an occupational characteristic survey conducted in eighty cities 
reported higher proportions of handicapped individuals among persons be- 
tween sixteen and sixty-four years of age who were seeking work than among 
persons of similar age who were working. The proportions were several times 
as great for persons who were not seeking work and were greater for males 
than for females. In general the proportion increased with age at a geometric 
rate. On the basis of more intensive studies in Massachusetts, tentative 
estimates were made of the proportion of persons of working age totally dis- 
abled and the proportion partially disabled. The surveyed results are being 
evaluated by comparison with medical tests which are now being conducted. 

Dorothy G. Wiehl of the Milbank Memorial Fund discussed Diets of Low 
Income Families During the Depression. A sample of one hundred families 
was studied in each of eight communities and two hundred seventy-six families 
were studied in New York City. In New York City and in five Northern cities 
the lower income families averaged twenty per cent below the standard of a 
“fully adequate” diet. In the Southern communities all income groups were 
above this standard, principally due to the high proportion of fats in their 
diets. Relief families in the Northern cities and New York City showed 
roughly half this deficiency with work relief families in New York City 
exhibiting a deficiency of approximately eighteen per cent in comparison with 
seven per cent for home relief families. Interesting excesses and deficiencies 
were found for different types of foods both in high income and low income 
families. Milk was the most serious deficiency, especially in the lowest income 
families and in Southern communities. 

A study of the Growth of Children During the Depression was reported by 
Dr. Carroll E. Palmer. After noting wide-spread skepticism as to an increase 
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in malnutrition during the depression and the lack of an adequate standard for 
comparing the growth of children during the depression with children in pre- 
depression years, Dr. Palmer reported a study in Hagerstown, Maryland 
conducted by the United States Public Health Service and involving approx- 
imately 10,000 measurements, over a period of seven years, of children between 
six and fourteen years of age. While no great differences were revealed from 
year to year in average weights of children of specified age, an analysis of 
the year to year gains of identical individuals showed definite cycles. Thus 
1921-22 and 1926-27 were good growing years while 1924-25 and 1933-34 were 
relatively poor growing years. It was concluded, on the basis of these data, 
that at least in some localities there is no evidence of an increase in malnutri- 
tion in children during the depression. 

The four discussions were illustrated by slides and included a large amount 
of detailed data which cannot be presented in this brief résumé. 


FREDERICK F’, STEPHAN, Secretary 


A CORRECTION 


The Editor, JOURNAL OF THE AMERICAN STATISTICAL ASSOCIATION : 
Dear Sir: 


In the September, 1932 issue of this JouRNAL the writer published an 
article entitled “A General Method for Evaluating Multiple Regression Con- 
stants.” Equation (5), which gives the multiple regression coefficient as a 
function of the co-factors of the determinant of a zero order correlation ¢o- 
efficient, is incorrect. As published the equation reads: 


Be .0..43..0)..082 


— Ri; 
The correct formula is: By .12..()..()..2 =—— 
Rix 
Sincerely yours, 
Pavut Horst 


DEVELOPMENT OF THE ACTIVITIES OF THE AMERICAN 
STATISTICAL ASSOCIATION 


During the last ten years, the American Statistical Association doubled its 
membership and expanded and improved both its publications and its other 
activities. The Association’s progress has been an expression of the efforts of 
past and present officers, directors, committee members, district secretaries, 
and many other active members. The leadership of Willford I. King, as 
Secretary-Treasurer, and Frank A. Ross, as Editor, has been especially signifi- 
cant in making these efforts effective. 
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The offices of Secretary and Editor, left vacant by the resignation of Dr. 
Ross and the election of Dr. King to the Presidency, have been combined for 
1935 as an experiment in the administration of the affairs of the American 
Statistical Association. As part of the experiment, the offices of the Associa- 
tion were moved to Washington, D. C.,in January. The move was ordered by 
the Board of Directors to explore the possibilities of (1) closer contacts with 
other scientifie societies, (2) continuing some of the advisory functions which 
the Association has performed through various committees in recent years, 
and (3) maintaining on a relatively small scale a critical examination of the 
statistical work of the Federal Government and of other governmental and 
private agencies. 

This program does not involve any radical changes in the organization or 
activities of the Association and it is not intended to diminish the close contact 
with business statistics and statisticians which the Association has enjoyed in 
the past in New York and other cities. In includes activities designed to aid 
and strengthen the Chapters and to increase the service of the Association to 
its members. 

The Rockefeller Foundation has granted $7500 for the year 1935 to assist 
the Association in the development of its activities. 

FREDERICK F, STEPHAN, Secretary 


PROGRESS OF WORK IN THE CENSUS BUREAU 


CENSUS OF AGRICULTURE 


Before this issue of the JOURNAL is printed the field work on the census of 
agriculture will have been completed. By the end of December all the 227 
supervisors had been appointed and also a large proportion of the 25,200 
enumerators; and the canvass had already been begun in some sections of the 
country. The campaign of education undertaken to inform the farmers and 
the general public about the census and awaken their interest in it has been 
more extensive and thorough-going than in any previous census. Nearly 
1,400,000 sample schedules have been distributed to farmers, county agents, 
postmasters, and agricultural societies. The Bureau has also sent out about 
700,000 advertising cards, and 50,000 posters to be displayed in local post- 
offices or other public places, as well as large numbers of pamphlets and press 
releases. 


’ 


CENSUS OF INSTITUTIONS 


The tabulation of the data for the decennial census of institutions, cover- 
ing the calendar year 1933, is completed and the manuscript or copy for the 
final reports has been sent to the printer. By the time this issue of the Jour- 
NAL is published the reports, it is expected, will be all printed or in type. The 
inquiry this time did not include paupers in almshouses or inmates in institu- 
tions for the care of adults, but otherwise its scope is substantially the same 
as that of the institutional census of 1923. It includes prisoners, juvenile 
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delinquents, the insane, feeble-minded and epileptic, and children in institu- 
tions or under supervision of child-placing agencies. 


JUDICIAL CRIMINAL STATISTICS 


In March, 1931, an Act was passed authorizing the Director of the Census 
“to compile and publish annually statistics relating to crime and to the de- 
fective, dependent, and delinquent classes.” Prior to that time the authority 
to compile statistics of this character, so far as explicitly conferred by statute, 
was limited to decennial inquiries, although annual compilations of statistics 
relating to prisoners in State and federal prisons and to the insane in State 
institutions had been instituted in 1926 by order of the Secretary of Commerce 
acting under a general provision of the law organizing the Department of 
Commerce. 

Under authority of the act of 1931 these annual inquiries are being con- 
tinued and at the same time the Bureau has inaugurated an annual compila- 
tion of judicial criminal statistics. 

The scope and general character of this compilation were largely determined 
on the basis of studies or surveys in the field of judicial criminal statistics 
that had been conducted by L. C. Marshall and others and sponsored by the 
Institute of Law of the Johns Hopkins University. These studies (Marshall 
refers to them as “forays into an almost unexplored territory’), conducted 
first in the state of Ohio in 1930 and extended in 1931 to cover five other 
states, proved illuminative and valuable in showing that it was practicable 
and safe for the Bureau to undertake as regards both the courts that might 
be covered and the class of data that might be obtained. 

The collection of data made by the Bureau of the Census for 1932 covered 
15 States and the District of Columbia. That for 1933 covered 30 States, 
though it is by no means certain that the returns from all these states will be 
sufficiently complete for tabulation. 

The statistics collected relate to the disposition of criminal cases definitely 
before trial courts of general criminal jurisdiction. The court of general 
criminal jurisdiction is the principal court for the trial of felonies. It also 
tries considerable numbers of misdemeanors; but usually the less serious 
offenses—which far outnumber the felonies—are tried by the minor courts. 

The data are of two classes: (1) those relating to procedural outcome of all 
eases before the courts, and (2) those relating to sentence or treatment of 
defendants found guilty. The tabulation of the former distinguishes con- 
viction by jury, conviction by court (jury being waived), plea of guilty, dis- 
missal by the prosecution, dismissal by court on motion of defense, acquittal 
by jury, acquittal by court (jury being waived), other disposition. The 
tabulation with respect to sentence or treatment of defendants found guilty 
distinguishes prison or reformatory sentence, jail sentence, sentence to 
juvenile reformatory, money payment only, probation or suspended sentence, 
death penalty, and “other.” It shows also whether the prison, jail, or proba- 
tion sentence includes a fine or other payment; whether the probation or 

suspended sentence includes supervision; and whether the money payment 





wh 
mo 


or 

ele 
he 
pr 


th 
pr 
tal 





NOTES 105 


when that is the sole penalty consists of a fine either with or without other 
money payment, or of costs only, or of restitution or support order either with 
or without other costs. All these classifications are correlated with a summary 
classification by the offense with which the defendant is charged or of which 
he is found guilty. There is no classification by duration or character of 
prison or jail sentence or by amount of fine. 

The results of this limited inquiry, which is, obviously, a mere beginning in 
the field to which it relates, have been published for the year 1932 on rota- 
printed sheets. The data for 1933 have been collected and are now being 
tabulated. 


BIRTH REGISTRATION CAMPAIGN 


The Bureau of the Census, with the aid of workers on the payroll of the 
F.E.R.A., is carrying on a campaign which has for its primary purpose the 
education of the public regarding the importance of birth registration. 
Although it involves the post-card cheek customarily employed by the Bureau, 
the testing aspect is emphasized only as it relates to intra-state comparisons, 
the state health authorities being given to understand that there is no thought 
of checking their eligibility to remain in the registration area, that the purpose, 
on the contrary, is to assist them in securing the best possible registration 
within their state. 

Post cards on which to report any birth occurring within the last year are 
sent out to postmasters and letter carriers for distribution to families through- 
out the State. The cards are mailed under frank to the Census Bureau, 
which forwards them to the State registrars, where the work relief personnel 
checks them to the official State records of births. 

Campaigns in the following states have been conducted or provided for in 
the order here given: Georgia, West Virginia, Vermont, New Hampshire, 
Mississippi, Arkansas, Oklahoma, Missouri, Kansas, Iowa, South Dakota, 
North Dakota, Montana, Wyoming, Colorado, Utah, Idaho, Washington, Ore- 
gon, California, Nevada, and North Carolina. Other states may be added to 
the campaign plans in 1935. 

In each state there is a publicity director on the F.E.R.A. payroll, while 
the Census Bureau provides field representatives, each of whom supervises 
the checking in from one to three or four states. 

One of the incidental benefits of the campaign is that it establishes a direct 
contact between the Bureau and the state authorities, such as has not always 
existed heretofore. Another is that it furnishes material for a study of 
effective methods of promoting birth registration; and also for a study of 
the problem of securing an accurate check on birth registration. It is expected 
that a monograph or report will be prepared on each of these subjects. 

In connection with this campaign it developed that a number of states have 
no adequate indexing of births and deaths, so that searches, if made at all, 
depend on certificates or journal entries arranged in chronological order. 
The Census Bureau has it in mind to select or devise a standard indexing pro- 
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cedure which may be recommended to those states which desire to introduce a 


system of indexing or to improve one already in use. 
J. A. H. 


MISCELLANEOUS NOTES 


Organization of a Chapter in New York City.—At the meeting of the Amer- 
ican Statistical Association in New York City on January 25, 1935, President 
Willford I. King reported that the Board of Directors of the Association had 
authorized him to take the necessary steps to establish a Chapter of the Associa- 
tion in New York City, if the members of the Association residing in and near 
New York so desired. A motion was carried resolving that a Chapter be formed 
and instructing the President to appoint a committee to make the necessary 
preparations for organizing a Chapter. The President explained the procedure 
of forming Chapters in other cities and the members who were present discussed 
the choice of a name for the Chapter, the possible methods of meeting the ex- 
penses incident to the meetings, and a number of other details to be referred to 
the organizing committee. 


Consolidation of Office of Secretary-Treasurer and Editor.—The responsibilities 
of Secretary-Treasurer of the American Statistical Association and Editor of 
the JOURNAL have been vested in one individual, Mr. Frederick F. Stephan, and the 
office of the Association is now located at 722 Woodward Building, Washington, 
D. C. Mr. Stephan was formerly a member of the faculty of the University of 
Pittsburgh and more recently has been coordinator of state statistical projects sub- 
mitted to the Federal Emergency Relief Administration. He assumed his new 
office with the Association on January 1, 1935. The current issue of the PROCEED- 
INGS appears under his editorship while the March issue of the JOURNAL has been 
supervised by the Acting Editor. In taking leave after his brief incumbency, the 
Acting Editor wishes to thank the many members of the Association whose papers, 
reviews, and criticisms have made it possible to seek the attainment of a continu- 
ing high standard. 

Mr. Ralph J. Watkins continues as Review Editor and all correspondence relat- 
ing to reviews should be directed to him, 


The Boston Chapter.—The eighth annual meeting of the Boston Chapter was 
held at the Boston City Club on Monday evening, December 3, 1934. There were 26 
members and guests present. The following officers were elected for the ensuing 
year: President, Howard C. Baldwin, Babson’s Statistical Organization; Vice 
President, T. Frederick Brunton, Assistant Actuary, John Hancock Mutual Life 
Insurance Company; Secretary-Treasurer, Roswell F. Phelps, Director of Statistics, 
Massachusetts Department of Labor and Industries; Counsellors, Professor D. 8S. 
Tucker, Massachusetts Institute of Technology and Paul T. Babson, President, 
United States Business Service. The two papers presented at the meeting were 
‘*Public Expenditures and Inflation’’ by Professor Seymour E. Harris of Harvard 
University and ‘‘The Consumption of Capital in Austria’’ by Dr. Fritz Machlup. 

Professor Harris pointed out that exchange depreciation, which had been ex- 
pected to result in an advance in the domestic prices, could on the other hand result 
in the establishment of a new international price equilibrium through a decline in 
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foreign prices. A somewhat different set of consequences might follow from such 
a policy as adopted by the A.A.A. with reference to a commodity like cotton. In 
this case it is possible for the policy to result in an actual advance in the world 
price of the particular commodity. There has been a large increase in bank 
deposits attributed partly to the influx of gold (which resulted from the gold buy- 
ing and devaluation policy), partly to the reopening of certain banks and partly 
to some actual expansion. It was observed that the banks had not invested the 
nearly two billion excess reserves in government securities, and this may reflect 
a lack of faith in such securities. It is even possible that a drop in the price of 
government securities would bring considerable liquidation by the banks. Devel- 
opments of this sort would lead almost automatically to inflationary action. Such 
action might be postponed by the placing of great emphasis on short-term gov- 
ernment financing. 

It was observed that in this way governmental expenditures have gone largely 
to financing losses. This applies not only to direct governmental expenditures 
but also those made by certain quasi-governmental organizations. An important 
point to bear in mind about governmental expenditure is that it may be directed 
largely to the creation of non-productive goods. The importance of this, not only 
upon the course of the various banking figures but also upon the expansion of 
activities and employment, needs to be traced out. The existing money situa- 
tion is such that the easiest way out for the banks is to facilitate the maintenance 
of the existing wage scale while output declines—with a consequent probable 
rise in prices. A marked rise in prices is probable if government expenditures 
(under the existing money set-up) cause an increase in total expenditure, and 
such a rise is likely, even if the government makes merely a larger proportion of 
total expenditure. 

Dr. Machlup’s estimates of consumption of capital in Austria rests primarily on 
a market valuation of reassessed capital assets at two dates, 1913 and 1930. To 
the 1913 figure as tabulated certain additions are made to allow for the accumu- 
lation of capital in two intervals, one before 1922 and the other since 1922. The 
resulting adjusted 1913 figure is compared with the 1930 figure and the dis- 
crepancy is regarded as a measure of the consumption of capital. Taking Aus- 
trian corporations as a whole the 1930 figure is only 21% of the adjusted 1913 
figure. The loss in capital resulted partly from changes in demand, which would 
bring about some impairment of capital. Such changes are brought about largely 
as a result of the policy of nationalism; but the loss of capital is mainly a re- 
sult of several other causes. The speaker listed as such causes: miscalculation 
due to inflation, over-taxation of incomes, over-taxation of production, forcing 
up wages, forcing up social benefits, paying unearned dividends, keeping industries 
going. 

The Chicago Chapter.—The first dinner meeting of the Chicago Chapter for 
the year 1934-35 was held at the Auditorium Hotel, November 7, 1934, with 
seventy-one members and guests present. 

A. C. Hodge of Sheridan-Farwell and Morrison, Inc. spoke on ‘‘ The Securities 
Exchange Act of 1934 and Control of Credit Extension by the Federal Reserve 
Board’’. Mr. Hodge represented the Chicago Federal Reserve Bank in the fram- 
ing by the Federal Reserve Board of Regulation ‘‘T’’, relating to the exten- 
sion of credit for stock purchases under the Act. He summarized the provisions 
of the Act, the technique of their application, and the meaning of the various 
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new terms arising from the Act and Regulation ‘‘T’’, and commented on the 
effects of the regulation of securities exchanges. Regulation ‘‘T’’, he explained, 
is the method by which the Federal Reserve Board acts to limit the credit flowing 
into the stock market, thus preventing such maladjustments as the ‘‘boom’’ in 
1929. In the speaker’s opinion, the Act will limit speculation, will cause the 
customers’ interest to be more nearly of an investment character, and lead to 
an increase in the use of investment analysts and counsellors. 

Harland Allen of Harland Allen Associates discussed ‘‘The Prospect of Securi- 
ties Prices in the Light of Current Economic Trends’’. He mentioned that 
there were four major influences affecting the underlying trend of prices; namely, 
psychological factors, the value of the dollar, the general health of industry, 
and the trend of world prices and competitive conditions. The value of the 
dollar is of little importance as an immediate consideration; if the dollar be 
further devalued, it will carry commodity prices in the opposite direction with 
a favorable effect on the health of industry for a time. In determining the 
trend of security prices, one cannot depend much any more on the former 
‘*barometers’’ and their leads and lags. Car loadings, for example, are no 
longer significant or dependable due to such influences as shipments of govern- 
ment purchases of drouth cattle. The former relationship of bank deposits and 
bank loans to business recovery has been disrupted. The analyst must, there- 
fore, go deeper to forces such as industrial health and world price conditions. 
The dislocation of the ratio between investment and consumer purchasing, which 
was one of the major causes of the depression, is at present an influence tending 
to prevent recovery. The speaker pointed out that the trend of commodity prices 
is one of the truest tests of the vigor of purchasing power within a nation, and 
that prices do not yet show the cue for a bull market. 

Officers of the Chicago Chapter for the current year are: President, Garfield 
V. Cox of the School of Business Administration of the University of Chicago, 
Vice-President, John Boatwright, Statistician, Standard Oil Co. of Indiana; 
Secretary and Treasurer, Ray D. Kinkaid of the Illinois Bell Telephone Co.; 
and Directors, J. J. Gilbert of Mandel Brothers, C. A. R. Wardwell of North- 
western University, and P. R. Kerschbaum of the Illinois Department of Labor. 
These officers were elected at the annual meeting held May 24, 1934 which was 
attended by 63 members. The program was a symposium on the outlook for 
prices. The speakers were: W. B. Lawrence, director of the cost accounting 
and statistical department of the American Photo Engravers Association, who 
discussed ‘‘The Effect of Codes Upon Costs and Prices’’; John H. Cover, Pro- 
fessor of Statistics, University of Chicago, and director of the retail price analysis 
project, whose subject was ‘‘The Consumer and the Price Boomerang’’; John 
W. Boatwright, Statistician, Standard Oil Co. of Indiana, who spoke on ‘‘ Prices 
in the Gasoline and Oil Industry’’; E. J. Fowler, Statistician, Commonwealth 
Edison Co., who talked on ‘‘ Public Utility Rates’’; Nat C. Murray, Statistician, 
Clement Curtis & Co., who discussed ‘‘Grain Prices’’; and S. W. Russell of the 
Commercial Research Department of Swift & Co., whose discussion was on ‘‘ Prices 
of Hogs, Poultry, and Eggs’’. 

The Chicago Chapter heard a discussion on December 10 of ‘‘The Labor Board 
and Labor Unrest’’ by Dean W. H. Spencer of the School of Business, University 
of Chicago. Dean Spencer, who is also Chairman of the Chicago Regional Labor 
Board, discussed the position in which labor found itself before the Labor Board 
was established, problems that have arisen in connection with interpreting and 
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applying Section 7-a of the NIRA, other problems growing out of the conflicting 
views of employers and employees, and the type of control government may be 
expected to continue to exercise over the relations between employers and em- 


ployees. 


The Cleveland Chapter.—The second meeting of the Business Statistics Sec- 
tion of the local Chapter was held at the Hotel Carter on November 13. The 
meeting was addressed by Russell Weisman, a columnist on business and finance 
for The Cleveland Plain Dealer. Mr. Weisman spoke on ‘‘Inflation’’ and after 
a few introductory remarks on the history of inflationary movements, the speaker 
discussed the prospects for monetary and credit inflation during the near future. 

The third meeting of the Section was held on December 10. John Love, a 
columnist for The Cleveland Press on ‘‘Today’s Business’’ announced as his 
subject, ‘‘The Anatomy of Pessimism’’ or ‘‘The Menace of Inflation in a 
Democratic Form of Government under Capitalism’’. The meetings this fall 
have been very well attended. 


The Connecticut Chapter.—At a dinner meeting on November 27, Professor 
C. J. Tilden of Yale presented a paper outlining some of the preliminary results 
of a recently completed survey of ‘‘ Vehicle Speeds on Connecticut Highways’’. 
The Chapter has just organized a Business Section with Louis M. Nichols of the 
General Electric Supply Corporation (Bridgeport) and L. G. Flick of the Inter- 
national Business Machines Corporation (New Haven) on the Directing Com- 
mittee. The Business Section had its first independent meeting on December 
13. A general discussion of the current business situation followed the dinner. 


The Pittsburgh Chapter.—‘‘Corporation Reorganization under the Recent 
Amendment to the Bankruptcy Act,’’ was the subject of the October meeting 
of the local chapter, held at the Harvard-Yale-Princeton Club on October 25. 
Maynard Teall, of the law firm of Reed, Smith, Shaw, and McClay, was the 
principal speaker. 

In November the local chapter joined with the Pittsburgh Personnel Associa- 
tion at a dinner meeting at the Harvard-Princeton-Yale Club. H. M. Gartley 
of H. M. Gartley, Inc., New York City, was the speaker, his subject being ‘‘The 
Technical Side of the Stock Market.’’ Mr. Gartley, an outstanding authority 
on stock price trends, is an associate lecturer at Columbia University and at New 
York University. There was no regular meeting of the local chapter in Decem- 
ber, because members were invited to attend the annual meetings of the American 
Association for the Advancement of Science, which were held in Pittsburgh from 
December 27 to January 2. 


The San Francisco Chapter.—Professor Albert H. Mowbray was the speaker 
at the December 5 meeting of the local chapter. His subject was ‘‘Some As- 
pects of Unemployment Insurance’’, The subject was ably discussed and in- 
cluded such aspects as risks, benefits, and types of unemployment insurance. A 
dinner meeting was held on January 24 at the Bellevue Hotel. Professor M. R. 
Benedict of the University of California led the discussion on, ‘‘ Decentralization 
vs. Centralization in the Collecting and Interpreting of Statistical Data’’. 

The risk of unemployment, Professor Mowbray pointed out, is unlike other 
risks successfully handled by insurance, whether by public or private carrier, in 
that the individual risks are not isolated and concentration of losses (in the 
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depression phase of the cycle) is unavoidable. Moreover, at least two types 
of unemployment are unpredictable in their incidence and duration—the tech- 
nological and cyclic—and yet are the types creating the most suffering and most 
necessary to be dealt with. In the ordinary sense, unemployment insurance is 
impossible. It is, however, possible to accumulate a fund in prosperous times 
from which to pay indemnities for a limited duration while the fund lasts, per- 
haps through the whole period of a minor depression and fairly well into a 
major one. But, at least with our present limited knowledge, we can hardly 
hope to avoid the need, during a major depression, of relief based on need, either 
in the form of direct relief or a special work program. He discussed in detail 
some of the principal problems involved in constructing a just and workable in- 
surance policy. 


National Resources Board.—Among the recommendations made by the Na- 
tional Resources Board in a report to the President on December 14, 1934 were 
the following: (1) That a financial balance sheet for the Federal Government 
should be set up and maintained by the Comptroller General and that provision 
be made to make available to Federal agencies adequate similar statistics con- 
cerning States and municipalities; (2) that a mid-decennial census of popula- 
tion and employment be taken during the next year, and that techniques be de- 
veloped for reliable estimates of population and employment for the periods 
between the years when the Census is taken; (3) that standard maps of the 
United States be pushed to completion within ten years as a Federal project with 
initial appropriations at the rate of fifteen million dollars annually; (4) that 
assistance be provided for basic studies relating to water and land resources, 
including climatology, soil erosion, soil classification and ground water, and that 
gauging stations on rivers and other recording operations be extended to cover 
the principal streams of the country. 


Bureau of Agricultural Economics.—The Bureau of Agricultural Economics 
is preparing estimates of income from farm marketings monthly, by states, from 
January 1929 to date. The estimates from January 1932 will be available in 
the near future and those for the years 1929 to 1931 will be available in the 
next few months. Monthly releases will be prepared in the future to keep the 
series of income estimates up to date. These income estimates are of special 
importance at the present time as the marked reduction in crop production and 
the heavy emergency sales of livestock have greatly affected the income in the 
different states and will have a marked effect on income for several months to 
come. 

A series of eight special reports on prices paid by farmers as of January 24-27, 
1934 has been released by the Division of Crop and Livestock Estimates. This 
series shows average prices of a comprehensive list of more than 200 different 
articles bought by farmers, by states, as well as information on the kind of arti- 
cles bought and quantities of given food products usually purchased at one time. 
The reports are based on the results of a four-day enumeration conducted by 
Federal Civil Works Administration employees under the supervision of officials 
of the Bureau of Agricultural Economics. A representative sample of 112,514 
establishments selling clothing, food, household articles, furniture, floor coverings, 
building materials, fencing materials, fuel, equipment, supplies, machinery, feed, 
seed and fertilizer to farmers were canvassed in towns of 15,000 population or 
under, in 2,862 agricultural counties of the country. Prices were enumerated on 
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kinds of articles most commonly purchased by farmers. This factor contributes 
to the geographic variation shown by the data. 

This material is proving of immense value to the Division of Crop and Live- 
stock Estimates in improving its work of collecting current information on prices 
farmers pay. Most important of all, it has provided a base from which actual 
as well as relative changes in prices can be measured. In addition, an analysis 
of the data will indicate the approximate standards of accuracy that can be at- 
tained by the voluntary sampling method, while the information on kinds of arti- 
cles bought will enable the Division to re-word its questionnaires, cut down the 
dispersion in its price samples, and thereby facilitate the attainment of these 
standards of accuracy. These analyses are now nearing completion and a final 
report on the project, that should be of interest to everyone concerned with prices 
paid by farmérs and the methodology of price collection, will be issued within 
the new few months. 

During the past season the Division of Agricultural Finance has completed a 
study of farm mortgage delinquency based upon reports from 12,000 farmers 
having mortgages on their farms. The results indicate that forty-five percent 
of all mortgaged properties and fifty-two percent of the amount of the debt were 
in arrears for non-payment of interest or principal January 1, 1934. These data 
indicate the delinquency status of farm mortgages prior to the commencement of 
operation of the Farm Credit Administration. The report, summarized in The 
Agricultural Situation for December 1934, states that it is believed that condi- 
tions have since been much improved by the increased farm income and the ex- 
tensive refunding operations of Federal agencies. 


Bureau of Labor Statistics, United States Department of Labor.—The prin- 
cipal new undertaking of the bureau during recent weeks was the survey of annual 
earnings and regularity of work in the automobile industry. This survey, made 
in cooperation with the N.R.A., was the result of a request by the President, who 
in approving the extension of the automobile code to February 1, 1935, stated that 
he would have an investigation made as to the possibility of regularizing employ- 
ment and income in the manufacture of automobiles. This survey included a 
study of wages and hours of labor, similar to the earlier wage studies of the bu- 
reau for this industry. 

The wage and occupational survey of the various branches of the textile indus- 
try, initiated in October as a result of the Winant Board report, was completed 
late in the year. 

A joint investigation of labor conditions in the onion fields of Ohio, by the 
Department of Labor, the Department of Agriculture, and the Federal Emergency 
Relief Administration, was completed and a report submitted in December. This 
investigation was an outcome of the serious industrial disturbances which occurred 
in the Ohio onion-growing area last summer. 

The study of salaries and working conditions of newspaper editorial and re- 
porting staffs is ready for publication, and a study of wages and hours of labor 
in bakeries is in progress. Also in progress is an investigation covering the shift- 
ing status and earnings in the engineering profession. 

Beginning in September 1933, the Bureau of Labor Statistics began the pub- 
lication 6f a monthly journal entitled ‘‘ Labor Information Bulletin.’’ This pub- 
lication attempts to present very brief summaries of current labor and economic 
conditions, primarily to meet the increasing demand of workers and labor organ- 
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izations for such information. Distribution of the Labor Information Bulletin 
is on a request basis. 


Women’s Bureau, U. S. Department of Labor.—aA recent bulletin published by 
the Women’s Bureau summarizes the data available on the extent and seriousness 
of occupational diseases of women workers. Legislation enacted for the com- 
pensation and prevention of such disease is discussed and an analysis is pre- 
sented of the extent of the recording and reporting by the various States and 
Territories. The findings of the bulletin show scattered and incomplete report- 
ing of occupational disease by the States and as a result inadequate legislative 
aids for its prevention. Besides the Federal Government, only 12 States, 3 Ter- 
ritories, and the District of Columbia provide compensation for occupational dis- 
ease, and in 7 of these only certain diseases are covered by the law. Only 11 
States have published any data on occupational disease since 1920. Only 6 States 
have data by sex, and 2 of these do not publish them. Although the total num- 
bers of women affected can not be determined because of the large degree of un- 
der-reporting, shocking conditions have been found where special studies have 
been made. The bulletin suggests a well organized program for the prevention 
of industrial diseases that would include the substitution of harmless chemicals 
in manufacturing processes or the provision of adequate safeguards, including 
compulsory periodic physical examinations. The inclusion of occupational dis- 
ease in State compensation laws and the complete and standardized reporting of 
such disease also are recommended. 

The wide variations in the payment to women of wages for the same work un- 
der practically identical conditions is shown in a study recently made by the 
Women’s Bureau. The study includes 412 plants, constituting a sampling made 
in 1932 or 1933 of wage rates or earnings in 8 important woman-employing in- 
dustries in 17 States scattered in all sections of the country. 


Federal Reserve Board.—Carl E. Parry, until recently Assistant Director of 
the Division of Research and Statistics of the Federal Reserve Board, has been 
made Chief of the newly created Division of Security Loans, which is charged 
with administration of the sections of the Securities Exchange Act of 1934 that 
are in the jurisdiction of the Board and have to do with the fixing of margin re- 
quirements for credit extended by brokers, banks, or other persons for the pur- 
pose of purchasing or carrying securities. 

Woodlief Thomas, who for some time had been a member of the staff of the 
Division of Research and Statistics of the Federal Reserve Board, was appointed 
an assistant director of the division in November. 

Lauchlin Currie, formerly a member of the faculty at Harvard University, 
who since last summer been engaged in research in the monetary field in the 
Treasury Department, has been appointed an assistant director of the Division 
of Research and Statistics. 

Others who have recently joined the staff of the Board’s Division of Research 
and Statistics are: Leroy M. Piser, formerly with the Section of Financial and 
Economic Research of the Treasury Department and before that for several years 
with the Reports Department of the Federal Reserve Bank of New York; John 
Bergelin and Roland Robinson, formerly at the University of Michigan; and 
Martin Krost, who had been employed at the Treasury Department during the 
summer. 
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Lewis N. Dembitz has been transferred from the Division of Research and 
Statistics to the Division of Security Loans. 


Brookings Institution.—The Brookings Institution is conducting a preliminary 
administrative survey of the State of Oklahoma. This is being done through the 
Institute for Government Research under the immediate direction of Dr. Arnold 
Bennett Hall. The subjects are education, welfare, revenue, and financial ad- 
ministration. 

Dr. L. F. Schmeckebier of the Institute for Government Research is assisting 
the Liquor Study Committee of New York. His work has to do with the ad- 
ministrative features of alcohol control. 


Report on Elimination of Waste In Distribution.—A sub-committee on elimi- 
nation of waste in distribution of the Business Advisory and Planning Council 
for the Department of Commerce recommended in January that a complete cen- 
sus of distribution be taken every five years, that a 10% sample of establishments 
in the field of distribution should be studied annually, that a census of popula- 
tion be taken every five years instead of every ten years, and that a census of 
manufacturers be placed on an annual basis with a larger quinquennial enumer- 
ation. The sub-committee reported that necessary data for investigation of 
cyclical and long-time fluctuation in distribution are Jacking and can be reme- 
died only by extending the basic reporting system. Members of the sub-com- 
mittee are: Lew Hahn, Chairman; Bruce Barton, Col. Robert G. Elbert, Dr. 
Paul Nystrom, J. Sweetser, Herbert J. Tily, William E. Woodward, and Alexis 
Sommaripa, Executive Secretary. 


Joseph Guinchard, chief of the Municipal Statistical Service of Stockholm, 
Sweden and member of the International Institute of statistics, died on No- 
vember 14, 1934. 


Meredith B. Givens has been granted six months’ leave from the staff of the 
Social Science Research Council, to act as Director of Industrial Studies in the 
Division of Research and Planning of the National Recovery Administration. 
Mr. Givens continues to act as Executive Secretary of the Committee on Govern- 
ment Statistics and Information Services, and serves as its representative on the 
Central Statistical Board. The staff activities of the Committee were com- 
pleted December 31, 1934, and Mr. Givens is now giving his full time to the 
National Recovery Administration. 


A. M. Fox who has been with the United States Tariff Commission in Wash- 
ington eleven years, ten years as chief of its Economics Division, has been pro- 
moted to the newly created position of Director of Research. 


Winfield W. Riefler has resigned his position as Economic Adviser to the Ex- 
ecutive Council and Chairman of the Central Statistical Board to accept a pro- 
fessorship in the Institute for Advanced Studies, Princeton, N. J. 


Professor Lawrence H. Seltzer is on leave of absence from Wayne University, 
Detroit, Michigan, and is serving as Head Economic Analyst in the Division of 
Research and Statistics, Treasury Department, Washington, D. C. 
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Street, St. Louis, Mo. 

Byron, Frank H., Research Assistant in Statistics, Wesleyan University, Box 277, 
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Cook, Dorothy M., National Bureau of Economic Research, 1819 Broadway, New 
York, N. Y. 
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New York, N. Y. 
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Espinosa, Fernando J., Department of Research and Statistics, Florida Emer- 
gency Relief Administration, Exchange Building, Jacksonville, Florida 

Falck, Edward, Rate Engineer, Department of Electricity, Tennessee Valley Au- 
thority, Chattanooga, Tennessee 

Flanagan, Dr. John C., Palfrey House, Harvard University, Cambridge, Mass. 

Fox, Mortimer J., Jr., Chief Statistician, Federal Deposit Insurance Corporation, 
Room 433, National Press Building, Washington, D. C. 

Frame, Stanley T., Sales Research, Kendall Mills, Walpole, Mass. 

Gevorkiantz, Suren R., Assistant Silviculturist, Lake States Forest Experiment 
Station, University Farm, St. Paul, Minn. 

Gilfillan, Mrs. Louise W., Director, The Cook County Statistical Service, Illinois 
Emergency Relief Service, 1319 8. Mich. Ave., Chicago, Il. 

Gumperz, Dr. Julian, Social Research, 429 W. 117 Street, New York, N. Y. 

Gunter, John W., Student, School of Commerce, University of North Carolina, 
Chapel Hill, N. C. 
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REVIEWS 


Calculation and Interpretation of Analysis of Variance and Covariance, by 
George W. Snedecor. Ames, Iowa. Collegiate Press. 1934. 96 pp. 


The analysis of variance is a concept ascribable to R. A. Fisher which in- 
cludes as special cases a large number of statistical methods, such as the 
comparison of the means of two samples or of two regression coefficients, 
and deals also with situations in which there are three or more samples, and 
in which there are cross-classifications. The distribution of ratios of inde- 
pendent estimates of variance discovered by Fisher makes possible the com- 
parison of dispersion among class means with the dispersion to be expected 
on account of random sampling, in view of the observed intraclass variance, 
and thus to discover whether the principle of classification used was signifi- 
cantly related to the variate measured. Though the examples given by 
Fisher pertain chiefly to crop yield experiments, the method is applicable 
to a great variety of social and scientific observations. An extension needed 
where two or more variates are measured simultaneously is the analysis of 
covariance. The algebra and calculus of the analysis of variance were pre- 
sented by J. O. Irwin in the Journal of the Royal Statistical Society for 1931. 
Professor Snedecor in this little volume describes the methods appropriate 
to various cases by means of arithmetical examples. 

For a large number of potential users of modern efficient statistical 
methods, this manual will be an invaluable desk companion. It is clear, 
simple, explicit, and correct. The mathematics in it ought to be intelligible 
to a grammar-school graduate, yet it will be of service even to the most ad- 
vanced research workers in economics, sociology, biology, psychology, medi- 
cine, physics, chemistry, and astronomy. There is, of course, a danger in the 
use of any mathematical method whose theoretical basis is not thoroughly 
clear to the user, but the chances of an intelligent reader of this book going 
wrong in the use of its methods do not appear to be serious. 

Substantial reductions in the cost of statistical investigations and experi- 
ments are consistent with increased accuracy when efficient methods are used 
in the design of the experiment and the calculation of the results. Such 
methods as the Latin square arrangement, which increase the amount of 
information without increase in the number of cases, are here clearly ex- 
plained. Fisher’s table of 1% and 5% points is replaced by one which does 
not require the use of hyperbolic logarithms, and which is more detailed. 

It is possible to take issue with a statement on p. 13 that the validity of an 
analysis of groups with unequal frequencies depends on the assumption that 
the varying frequencies in the sample groups are representative of those in 
the population from which the sample was drawn. A valid and perfectly 
accurate test for the reality of interclass variance is possible with unequal 
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groups, the proper assumption underlying the sampling distribution being 
simply that in the infinite aggregate of samples with which the one in hand 
is compared, the frequencies in each class are the same in all samples. There 
is, however, a peculiarity in the analysis of variance with unequal frequencies, 
in that while Fisher’s sampling distribution can tell us whether there is evi- 
dence for the existence of a real source of variation among classes, it can 
provide us with accurate fiduciary limits for the ratio of interelass to intra- 
class variance only when the class frequencies are equal. The failure to 
understand this point has given rise to various errors in recent discussions, 
though not in this book. 

One might wish that mention had been made of the fact that the appliea- 
bility of the methods with full accuracy is limited to samples from normally 
distributed populations. But the proper tests of significance for non-normal 
distributions must depend on the solution of mathematical problems concern- 
ing which we have at present only glimmerings, and adequate discussion of 
this and many other relevant questions must await future research. As a 
practical brief account of what is now known and as a computer’s handbook, 
Professor Snedecor’s work is highly satisfactory and will find many apprecia- 
tive users. 

Haroup Hore..ine 

Columbia University 


Statistical Methods for Research Workers, by R. A. Fisher. Fifth Edition. 
Edinburgh: Oliver and Boyd. 1934. xiii, 319 pp. 


Each new edition of Dr. Fisher’s treatise contains fresh discoveries. Pre- 
vious editions have been reviewed in this Journal for 1927 (p. 411), 1928 
(p. 346), 1930 (p. 381), and 1933 (p. 374). The current volume is notable 
for an exact treatment of the problem of independence in a 2 x 2 table, 
together with an improved approximation attributable to F. Yates, to be used 
in the chi test when the numbers of cases in some of the cells are small. 
There is also a new method of modifying least-square calculations when one 
of the variates is discarded. 

The section introduced into the fourth edition under the name of “The 
Analysis of Covariance” is here extended and made considerably more explicit. 
This treatment should make the method useful to a wider cirele. 


Haroip Hore iine 
Columbia University 


The Technique of Social Investigation, by C. Luther Fry. New York: Harper 
and Brothers. 1934. xii, 315 pp. 


Social surveys, researches, and investigations have in the last three decades 
assumed the proportions of a major industry. The universities have re- 
sponded with courses aiming to train researchers. The resulting need and 
market for textbooks on the subject has brought forth a number of volumes. 
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The bulk of them are manuals of statistics. But recently some of these texts 
have given more attention to the planning, financing, and detailed manage- 
ment of field studies and the human problems which they involve. The volume 
under review is distinctly of the latter nature. 

In the course of his years of experience as director of the bureau of 
standards of the Institute of Social and Religious Research, the author had 
opportunity to observe scores of studies, mainly of the survey type. His 
book is a systematic discussion of the practical problem of initiating and 
carrying to completion inquiries of this kind. Beginning with chapters on 
planning a study and the use of secondary sources, the author follows with 
excellent discussions on direct observation, interviewing, questionnaires and 
enumerations, experimentation and tests, qualitative and quautitative analysis, 
writing the report, and disseminating the findings. Finally, there is a chapter 
on the “Possibilities and Limitations of Social Research”, and an excellent 
annotated bibliography occupying one-fifth of the book. 

It would be impossible to disagree with any of the excellent advice to 
young researchers, which makes up the bulk of the volume. Its eclectic style 
and richness in concrete illustrations should make it a popular elementary 
text. Since this is its primary purpose it should be adjudged a success. 
The author is less convincing in his occasional digressions into the theoretical 
and scientific aspects of research. We find, for example, the customary worry 
about the “psychic” factors in social research and the usual misunderstanding 
or misrepresentation of the attitude of the behaviorists toward these phe- 
nomena. Thus, the behaviorists are alleged to “ignore the realm of ideas 
[and] claim that psychological factors in society do not really count”(!) 
(p. 10). Another author is accused of taking for granted that “the ultimate 
purpose of social research is to arrive at generalizations or laws” (p. 173). 
All that the author in question takes for granted is that the ultimate purpose 
of scientific social research is to arrive at generalizations. Will any scientist 
dispute the assumption? To those who use the term “scientific” as an adjec- 
tive of praise instead of merely a description of a kind of inquiry which by 
definition aims at generalization, the above distinction will seem a reflection 
on the value of the type of research discussed in the volume under review. 
Surveys of this kind aim primarily, if not entirely, at the solution of imme- 
diate practical problems and, as such, no one questions their value as desirable 
bases for propaganda, reform, and other important social purposes. But 
such investigations have no necessary relation whatever to science, no matter 
how earefully they are executed. 

Indeed, it is because these studies consist for the most part of just that 
“welter of facts that have little meaning” which the author properly deplores 
that they are largely useless to science. Again the author attributes their 
lack of meaning to the proper source when he says that “scholars have failed 
to erect the intellectual edifice of theory which is so essential to give signifi- 
cance to our data-gathering” (p. 240). These theories are necessarily in the 
nature of generalizations, and they derive their ultimate support from data 
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carefully gathered and analyzed with reference to some generalization. It is 
the repetitive accumulation of data and generalizations of this sort out of 
which the edifice of science in any field grows, rather than from the unrelated, 
sporadic, and “practical” surveys which today consume the bulk of the funds 
available for research. As for the statement that “sociological research is in 
a class with history rather than with industrial chemistry,” (p. 238) one may 
at least hope that these alternatives do not exhaust the possibilities. But 
these theoretical considerations are really apart from the admirable qualities 
of the book noted at the outset. 
Grorce A. LUNDBERG 
Columbia University 


Les Fluctuations Economiques A Longue Period et La Crise Mondiale, by 
Francois Simiand. Paris: Librairie Felix Alean. 1932. 142 pp. 


This volume is a series of lectures delivered by Professor Simiand at the 
Institute des Haute Etudes de Belgique, Brussels. 

Professor Simiand presents two main theses: (1) That since the end of 
the 18th century, and probably even since the 16th century, economic develop- 
ment has been subject to long-run, wave-like fluctuations; (2) the present 
world crisis is more than a phase of the more or less normal business cycle of 
eight to ten years and is rather a turning point between two phases of these 
long-run fluctuations. 

This point of view is the familiar one which has previously been presented 
by Kondratieff, Spiethoff, Woytinsky, and others. The periods which Pro- 
fessor Simiand presents, and which he explains largely in terms of price 
movements, are the familiar ones from 1789 to about 1815-18, as the first 
major upward phase; 1850 to 1875-80 as the second upward phase; and the 
end of the 19th century up until after the World War as the third upward 
phase; the downward phases following in each case these periods. He sug- 
gests that there may have been previously even a longer-run wave movement, 
the upward movement running from the beginning of the 16th century to 
about the middle of the century. Professor Simiand believes that these fluc- 
tuations reveal themselves not only in price movements but also in the total 
amount of production, the downward phase being represented by a declining 
rate, or even occasionally with an actual regression in the volume of produc- 
tion. In this connection, it may be noted that the indices of production 
which are available, such as those of Snyder, are an inadequate representa- 
tion of industrial production, since they deal primarily with basic raw 
materials. 

Professor Simiand advances the view that the movement of prices seems 
to constitute a regular antecedent of the movement of production, distribu- 
tion, and general economic relations, and that this movement of prices itself 
appears to be anticipated by variations in the rate of increase of the monetary 
medium. From this relationship, the conclusion appears to be reached that 
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the rate of increase in the volume of monetary medium is a basic factor 
without which these major fluctuations cannot be understood. Professor Simi- 
and, however, guards against a premature interpretation of these long-run 
fluctuations in terms of monetary phenomena, particularly against a crude ap- 
plication of the sufficiency of the gold supply in terms of a “normal” increase 
in gold. Professor Simiand also finds inadequate the explanations that run 
in terms of such circumstantial factors as the World War and its results, the 
post-war. state of public finances, the international debt situation, and the 
post-war accumulation of gold by France and the United States. Similarly, 
he does not find satisfactory the overproduction or underconsumption expla- 
nations, or the alleged disequilibrium between cost (notably wages and prices), 
the technological developments, or the explanations which run in terms of 
waves of pessimism and optimism. 

Professor Simiand believes that the development of the downward phase 
of the long-run economic fluctuation is an inevitable unfolding of the process 
of economic progress initiated in the preceding upward phase. The upward 
and the downward movements represent two phases of a codrdinated process, 
and, indeed, economic progress could not occur without finding expression in 
some such manner as that represented by these two phases of economic 
development. Economic life, which is dynamic, and which progresses from 
one economic form to another, must of necessity find expression in a suc- 
cession of disequilibria. The progressive development of economic life can 
only be realized by forward jumps, so to speak, and the subsequent adapta- 
tion and adjustment to the new economic data. These developments find their 
expression in the upward and downward phases of the long-run economic 
fluctuations. 

In this process, there is harsh selection or weeding out among enterprises, 
among different categories of production, among industries and branches of 
production, and even among different regions and different countries. This 
causes economic suffering and strife, both internal and international. Pro- 
tectionist devices are developed in terms both of domestic institutional ar- 
rangements and of nationalistic movements. These are the more or less 
instinctive reactions to the prevailing economic pressures. No panaceas can 
be found to remedy the situation for the reason that none exist. Neither the 
upward nor the downward phase of the long-run economic fluctuations is 
pathological; each phase of the movement is a necessary part of the whole 
process. Since economic progress cannot unfold itself in terms of static 
equilibrium, it inevitably follows that it must be achieved in terms of a certain 
cost of human difficulties and frictions, and even suffering. Professor Simi- 
and, however, points out that the attempt to guard against these evils and 
to minimize their effects in either phase of the movement is a fully legitimate 
effort and is not at all without reason or possible result. Professor Simiand 
also warns against the conclusion that his analysis of the economic necessities 
in the unfolding of economic progress amounts to a “sanctimonious optimism” 
on the one side, or a “Mohammedan fatalism” on the other. 
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To sum up Professor Simiand’s contribution: Professor Simiand makes an 
analysis of the modern and contemporary economic development of a progres- 
sive society. This analysis indicates that such development is characterized 
by long-run fluctuations, by alternating phases opposed yet related to each 
other, which together make up and make possible the realization of what is 
called economic progress. The analysis points out that in the unfolding of 
the downward phase, after a harsh selection and weeding out process, a new 
adaptation is made which prepares the way for further advance to the 
advantage of those forms of economic organization which are best equipped 
to make rapid adaptations to the new situation. 

Atvin H. HANSEN 

University of Minnesota 


Primi Lineamenti di Statistica Corporativa, by G. Pietra and P. Fortunati. 
Instituto di Statistica della Regia Universita di Padova. Padua: Tipo- 
grafia Antoniana. 1934. 137 pp. 


Anyone familiar with the aberrations which have become current in certain 
sectors of academic life in Fascist Italy under the title of “corporate eco- 
nomics” will be forgiven for approaching with some trepidation this volume 
on “corporative statistics,” particularly since Professor Pietra, in his intro- 
ductory essay (p. 20), claims a place for his “corporative statistics” by the 
side of “corporative economics.” One has visions of the sort of product 
which is promised in Soviet Russia whenever the authorities there decide to 
press their demand that a certain Russian physicist undertake to rewrite 
mathematical physics on the basis of the Marxian dialectic. 

Fortunately, however, the absurdity of the suggestion that statistical theory 
shall take a special form in a Fascist state, though it is certainly no whit 
more ridiculous than the suggestion that economic theory should take a special 
Fascist, or “corporative” form, was too much for the two authors of the book 
under review. For example, the formulas for index numbers of quantity and 
price, which are given by Professor Fortunati on p. 70, would feel perfectly 
at home in any textbook on statistical method published in a decadent “liberal” 
state; and if some readers may have scruples with respect to the formula for 
the measurement of the “stickiness of prices” given on p. 86, these scruples 
will have to be based on other grounds than that the formula has a Fascist 
tinge. 

“Corporative statistics,” in fact, turn out to be nothing more nor less than 
“the statistical method applied to the corporative phenomenon” (p. 20). 
Non-Italian readers will therefore confine their scruples to a questioning of 
the grounds on which Professor Pietra, in particular, attempts to justify his 
claim that “corporative statistics” represents a “new branch of applied sta- 
tistics.” In what sense “new”? It is not necessary to raise the question 
whether the specific acts of economic policy for which the Fascist régime has 
been responsible are in fact as “new” as good Fascists imply they are, though 
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such a question might profitably be raised, not only with respect to the acts 
of the Fascist régime, but also with respect to the acts of other “régimes” 
closer home, for whose acts a similar degree of “novelty” has been claimed. 
Let us grant that they are “new”; is one forced to conclude that the statistics 
recording the basis for and the results of these acts must represent a “new 
branch of applied statistics”? A new variety of tomato is grown; shall we 
then have a “new branch of applied statistics,” called, perhaps, “New Tomato 
Statisties” ? 

Indeed, when one examines the specific grounds on which “corporate 
statisties” are distinguished from the statistics obtained on the basis of the 
“old ordinances of the liberal State,” one wonders at the possibilities of self- 
deception under a régime in which comfort lies precisely in the direction of 
self-deception. What Professor Pietra says, for example, with respect to the 
difference between a “liberal régime” and a “corporative” one, in the matter 
of the use of statisties for purposes of forecast (pp. 12 ff.), will seem to most 
readers merely amusing. And when he implies (pp. 12, 20) that the use of 
statistics for the purpose of “control” is a peculiarity of the “corporative 
régime,” he is merely giving countenance to that absurd caricature of “liberal” 
economic policy which suggests that a “liberal” state was never known to 
legislate on anything. In fact, of course, all the major problems of “liberal” 
economies, from the days of the Corn Laws through the Restriction Period 
and the Currency and Banking School Controversy down to the theory of 
imperfect competition, have been problems which grew out of the feeling that 
“something ought to be done” about these things; and out of this feeling has 
come not only the development of economic analysis, but also the collection 
and the use of such statistics as could be made to bear on the problem in hand. 

One fears, indeed, that the real differences between “corporative statistics” 
and “liberal” statistics are of a kind that Professor Pietra and Fortunati 
would not be free to discuss, even if they desired to do so. There are, for 
example, reasons for doubting whether it would be possible, in Fascist Italy, 
for “corporative statistics” to deal as adequately with what Professor Pietra 
himself calls the “very delicate” matter of unemployment (p. 11), or, perhaps, 
with the equally “delicate” problem of the pressure of taxation, which Pro- 
fessor Fortunati mentions in passing (p. 87), as could the statistical studies 
which might have been published under the despised “liberal” régime. But to 
call statistical studies of the latter type “liberal,” as opposed to “eorporative,” 
would be to suggest acceptance of what in certain Fascist countries has 
become an article of faith, namely, that traditional disciplines and received 
truth have authority only in so far as the “regime” chooses to lend them that 
authority. Perish the day when that article of faith will be accepted by the 


rest of the world! 
ARTHUR W. MARGET 


University of Minnesota 
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Production Trends in the United States Since 1870, by Arthur F. Burns. 
New York: National Bureau of Economic Research. 1934. xxiv, 363 pp. 


In his introduction Wesley C. Mitchell characterized this book as “the most 
important contribution to our knowledge of increase in production which has 
been made since Mill.” And with good reason. 

This same introduction contains a concise and efficient summary of the 
study, covering scope, general procedure, and findings. Few who: read the 
summary will be able to drop the book without a careful study of its contents. 

Mr. Burns first appraises the data with which he must work—revealing 
thereby the pains with which he has scrutinized his materials and weighed 
their defects. In the second preliminary stage, he discusses the concept of 
secular trend, appropriate methods for its measurement, and means for 
analyzing these measurements. 

The body of the work presents annual percentage rates of trend change 
for overlapping decades centered at five-year intervals. These constitute the 
basic data for the analysis. The divergence of these rates for different indus- 
tries, and for the same industry at different times, the general retardation in 
these relative rates of growth, and the long-run cycles in them are the analyses 
explored with a fine balance of statistical elaboration and economic reasoning. 
The book concludes with a highly enlightening chapter on the problems in- 
volved in the measurement of total production. In the appendices are avail- 
able the original data and the statistics derived from them. 

As exposition of research, the book has but one serious flaw. The elimina- 
tion of cyclical influence from the decade rates should have been made 
absolutely clear, preferably with numerous chart illustrations. Although 
there is no positive reason whatever for doubting the excellence of Mr. Burns’ 
technique, we are never clearly informed just what was regarded as “cyclical 
bias” and just what were the criteria for deciding that such bias was absent 
from the decade rates. Consequently we cannot be quite certain as to the 
meaning of the fundamental data of the study. 


THEODORE O. YNTEMA 
University of Chicago 


The New York Money Market, by Benjamin Haggott Beckhart, James C. 
Smith, and William Adams Brown, Jr. Vol. II, “Sources and Movements 
of Funds,” xi, 395 pp. Vol. III, “Uses of Funds,” xii, 475 pp. Vol. IV, 
“External and Internal Relations,” xiii, 606 pp. New York: Columbia 
University Press, 1933. 


The New York money market is the money market of the whole country. 
Borrowing and lending of short-term funds takes place in large volume else- 
where, but it is largely of local significance whereas the movement of funds 
in and out of New York affects and is affected by monetary conditions 
throughout the country to a degree that applies to no other center. In view 








of 
fitt 
Un 


de’ 
Me 
II, 
in 

cre 
cel 


ere 
ins 


thi 











REVIEWS 125 


of the importance of New York in our banking and credit structure, it is 
fitting that the Council for Research in the Social Sciences at Columbia 
University should sponsor a series of comprehensive studies of the New York 
money market. 

The first volume of these studies, a well-written analytical history of the 
development of the New York money market from 1791 to 1913, prepared by 
Margaret G. Myers, was reviewed in this Journal for March, 1933. Volumes 
II, III, and IV, now under review, treat of different phases of developments 
in the market since 1913. Since this market is the center of the banking and 
eredit structure of the United States and an important international monetary 
center, these volumes cover a broad field. They present in organized form a 
mass of information which will be useful both to students of banking and 
eredit and also to those who are engaged in directing operations or determin- 
ing policy in these fields. 

Volume II, after an introduction briefly describing some of the institutions 
of the market, presents an analysis of the reserve basis of money market 
funds, covering a field of study developed within the Federal Reserve System 
and elsewhere and previously described in detail by W. W. Riefler in “Money 
Rates and Money Markets in the United States,” as well as in current pub- 
lieations of the Federal Reserve Board and banks. Professor Beckhart’s study 
of these factors is not limited simply to the supply of reserve funds available 
in the New York money market but considers factors affecting the supply for 
the country as a whole. In parts three and four of Volume II, Professor 
Smith diseusses the concentration of funds in the New York money market 
and the ebb and flow of funds to and from that market. Part three gives an 
excellent discussion of the factors which have been responsible for the de- 
velopment of the New York money market to its position of dominance in the 
country. Special emphasis is rightly placed on the concentration of bankers’ 
balances, with a discussion of the reasons why the establishment of the Federal 
Reserve System did not bring this concentration to an end, as was anticipated 
by many students of the problem. 

In Volume III, which is concerned with the uses of funds, special emphasis 
is given to brokers loans and to the acceptance market, with brief discussion 
of the commercial paper market. Professor Beckhart’s analysis of the im- 
portant developments in brokers loans during the decade of the 20’s presents 
a useful summary of the various heated discussions of that epoch. The 
importance of the street loan market as the central money market of our 
credit system is emphasized. 

The section on the acceptance market furnishes a comprehensive survey of 
the development of that market, together with a full discussion of the legal 
framework of the acceptance and a description of the institutions of the 
market. Emphasis is placed by the author of this section, Professor Beck- 
hart, on the policy of the Federal Reserve banks of encouraging by prefer- 
ential rates the development of the market for acceptances. He holds the 
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view that the preference given this market has sometimes interfered with the 
adoption of a consistent credit policy by the Federal Reserve System. 

Volume IV, entitled “External and Internal Relations,” begins with an 
appraisal of Federal Reserve policy from 1923 to 1931 by Professor Beckhart. 
This appraisal is diseussed below. Professor Brown furnished a section on 
the Government and the money market, which gives a summary of the fiscal 
policies of the Treasury before the war, and a full analysis of these policies 
during and since the war, with special reference to the effect on the money 
market and on Federal Reserve policy. This section of the study is well 
written and will be particularly useful for reference purposes. 

The final section of the book, prepared by Professor Smith, discusses 
seasonal and other periodical fluctuations in bank credit movements. The rdle 
of the New York City banks in maintaining stability in the market in the 
face of these periodic movements, as for example at end-of-month and middle- 
of-month settlement periods, is demonstrated by this analysis. Considerable 
data are presented showing various banking series for each Federal Reserve 
distriet, together with numerous series of business statistics, designed to ex- 
plain the variations. 

The principal use of these volumes will be for reference purposes. They 
will probably be found too long and detailed for general reading. Their 
usefulness might have been enhanced by separation of description of organiza- 
tion and operations from analysis of trends and policies. Much of the de- 
tailed material could have been placed in appendices. Some statistics not 
heretofore available and many useful and informing compilations of pre- 
viously published figures are given in these volumes. From the standpoint 
of arrangement, much fault could be found with the statistical tables. Many 
of them conceal rather than reveal the important facts or comparisons that 
they are supposed to set forth. 

Professor Smith’s sections on the ebb and flow of money market funds 
and on periodicities furnish many statistics not previously published, although 
much unpublished work has been done in studying this subject. This is 
essentially an analysis of factors that influence the balance of payments 
among the various regions of the country and is similar to the problem of 
international balances of payments. Unfortunately, however, owing to the 
lack of adequate figures, one of the most important factors in a balance of 
payments analysis—the volume of trade in goods and services—is not measur- 
able between districts. 

Another difficulty is the problem of obtaining a satisfactory definition of 
“funds.” If what is meant is simply the net gold movement, the Gold Settle- 
ment Fund figures may provide the answer. The problem, however, is more 
largely one of determining what is the significance of the flow, i.e., for what 
purposes are the funds used—to build up bankers’ or other depesit balances, 
to lend on the street, to buy securities, to buy goods, or to pay off debts. A 
decrease in bankers balances in New York may indicate that bank customers 
have been sending funds to New York for commercial or financial purposes, 
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whereas an increase in bankers balances may reflect a flow of commercial 
funds out of the city. 

For these reasons most studies of this subject have led to inconclusive 
results, and Professor Smith’s study is likewise unsatisfactory from this 
standpoint. It is, however, a careful analysis of the problem and is worth 
presenting for the use of other students who may be attracted to this field, 
as well as a warning to them of the difficulties. 

Considerable space is devoted to appraisal of Federal Reserve policy from 
1923 to 1931, with particular emphasis on the brokers loan situation in 1928 
and 1929. Professor Beckhart, who wrote the section dealing with these 
topics, holds that the expansion of bank security loans, real estate loans, and 
investments during this period was a reflection of an increase in bank reserves 
beyond the credit needs of business. The increasing importance of assets of 
this type held by banks, as contrasted with commercial loans, caused a de- 
terioration in the liquidity of bank portfolios and was largely responsible for 
later difficulties. In his final summary, the author seems to place most of the 
responsibility for the accumulation of reserve funds on Federal Reserve bank 
open-market operations in 1924 and 1927, although in the course of his 
analysis other factors are mentioned, such as the inflow of gold resulting from 
the country’s international balance-of-payments position, the release of re- 
serve funds by the shift of bank deposits from the demand to the time 
category, and the decrease in money in circulation. There is also some dis- 
cussion of changes in corporate financial practices, which not only reduced 
demands for commercial loans, but also provided corporations with funds 
which they could lend out on the street. 

This appraisal concludes that banks in seeking uses for a supply of funds 
that exceeded the credit needs of business increased their street loans and 
their investments. Yet in another section Professor Beckhart devotes con- 
siderable space to demonstrating that the funds employed by banks in street 
loans are not surplus funds, as has been claimed by many writers. All of 
them, of course, are not; some represent the use by New York City banks of 
primary reserves held for other banks, some are secondary reserves which 
banks ean readily draw out when needed, some grow out of established 
customer relationships, and at times some are supplied by New York City 
banks for the purpose of maintaining a stable market. The important ques- 
tion, however, which is not even stated in a clear-cut manner in these volumes, 
much less answered, is whether the tremendous increase in brokers loans was 
made possible by the availability of surplus funds or by attracting funds 
from other uses. 

The author does not place all emphasis on the supply of funds. Due con- 
sideration is given to the fact that the methods of margin trading in this 
country have been such as to stimulate speculation and to encourage borrowing 
for the purpose, without regard to rates or other restrictions. It is clearly 
indicated that the close relationship between stock market activity and the 
central money market in this country may unfavorably affect the stability 
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and soundness of our banking and credit structure. The ability of the stock 
market to direct the flow of substantial amounts of credit into certain chan- 
nels makes that market a factor of considerable influence in our economic 
system. 

In discussing other controversial questions some of the opinions advanced 
are more or less dogmatically expressed and need further support to be con- 
vineing. Controversy about the question of absorption of credit in the stock 
market might have been lessened by a clearer definition of terms, distinguish- 
ing between absorption and diversion of credit. In regard to liquidity of 
bank assets, it is doubtful whether many bankers would be convinced by the 
arguments presented that brokers’ loans were not the most liquid of all loans. 
The case against their liquidity from a broader economie point of view could 
be stated more convincingly. The statement that there was in the 20’s an 
increase in the volume of bank credit beyond the needs of business would also 
meet with disagreement in some quarters, and adequate evidence was not 
presented in support of this view. 

Since this review has been delayed for so long a time after publication of 
the books, it is possible to point out the number of important subjects dis- 
cussed the nature of which has been radically changed by new legislation and 
other developments within the past two years. Some of these changes were 
recommended by the authors. Much of the basic material used in their 
volumes was collected by the Senate Banking and Currency Committee in 
preparation for the Banking Act of 1933. The prohibition in that Act 
against the payment of interest on bankers’ balances, as well as on other 
demand deposits, will presumably have some effect on the concentration of 
funds in the New York money market. Restrictions placed on the payment 
of interest on time deposits provides a tool which can be used to discourage 
any future tendency to shift deposits from the demand to the time category. 
Restrictions placed by clearing house action as well as by the Banking Act 
of 1933 and the Securities Exchange Act of 1934 on brokers’ loans by non- 
banking lenders will help to prevent such loans from again becoming the 
disturbing factor that they were in the 20’s. The Securities Exchange Act, 
with its limitations on stock trading and especially with its margin provisions, 
is designed to place restrictions on the demands for credit to be used for 
speculative purposes and provides instruments of control which were not 
available in the past decade. Various provisions of the Banking Act of 1933 
give the Federal Reserve Board power over banks which it did not previously 
possess. 

There have also been changes which, contrary to the conclusions of those 
volumes, have tended to remove restrictions. Monetary legislation has re- 
moved a number of technical limitations placed on Reserve banks in reference 
to the holding of gold reserves against notes and deposits. The question of 
“free gold,” to which some space was devoted in this study, has been elimi- 
nated by this legislation. Instead of placing greater restrictions on the 
eligibility requirements of discounts at Reserve banks, the tendency of emer- 
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gency legislation has been to lighten these requirements. The influence of 
the Government in monetary and credit matters has been increased rather 
than diminished. The effect of deposit insurance, which was not foreseen 
or discussed by the authors, on banking and credit developments remains 
to be tested. 

Woopurer THomas 


Washington, D. C. 


Moneylending in Great Britain, by Dorothy Johnson Orchard and Geoffrey 
May. New York: Russell Sage Foundation. 1933. 176 pp. 


There is nothing new under the sun. That, at least, is the impression we 
gain from “Moneylending in Great Britain.” For this skilfully-patterned 
history of customs, laws, and judicial interpretations uncovers ancient meth- 
ods of law-evasion which the casual student might believe to be peculiar to 
our own time and our own country. This volume is the fourth in the Small 
Loans Series published by the Russell Sage Foundation. The final volume, 
by Louis N. Robinson and Rolf Nugent, is in preparation. 

The trickery of lenders and the harsh treatment of borrowers which gave 
the business of moneylending its early unsavory reputation resulted, as 
“Moneylending in Great Britain” clearly shows, quite as much from law as 
from avarice. The Canon law prohibited the taking of interest and the 
chureh courts enforced the law. Later, when foreign commerce increased the 
need for borrowed capital, the demand was met not by changing the law but 
by countenancing a host of evasions, ranging from perversions of the insur- 
ance principle and spurious assumptions of risk to loans disguised as sales of 
goods. And the King’s officers found it convenient to ignore all these abuses 
except when the condition of the Royal Exchequer—the need of balancing 
the budget—created a “national emergency” which made it “patriotic” to 
sieze the property of the moneylenders. 

The financing of consumption did not become a distinct enterprise until, 
about the turn of the sixteenth century, deposit banking was developed by the 
seriveners and the goldsmiths. Lenders operating on their own capital then 
turned to the making of small loans. Never as badly cramped as bankers by 
the usury laws, in 1854 moneylenders were freed from all restrictions by the 
repeal of those laws. 

The new freedom was soon abused. For half a century, however, regulatory 
legislation did not aim to control the rate of interest but confined itself for 
the most part to protecting lenders, borrowers, and third parties, in the event 
of default on the part of the borrower. Restrictions placed on the British 
form of the chattel mortgage became so onerous that lenders turned in pref- 
erence to the promissory note, a preference which is still shown. 

A new philosophy of regulation appeared in the Moneylenders Act of 1900. 
This Act empowered the courts to review any transaction brought to their 
attention and to relieve the borrower if the bargaining had not been straight- 
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forward or if the interest rate was excessive. The Act was too feeble to 
accomplish its purpose, but the aim persisted in the Moneylenders Act of 
1927. Now all lenders must be licensed; they must confine their advertising 
within the strict limits set down by the law; they must inform the borrower 
fully of the conditions and terms, including the annual rate of interest 
charged; and they may not compound interest on interest in the event of 
default. While the courts are left free to decide for each case whether the 
terms are “harsh and unconscionable,” the burden of proof rests upon the 
lender if the rate exceeds 48 per cent perannum. In actual practice the courts 
hold that no interest rate per se is too high. Each case is considered with refer- 
ence to all the attendant costs and risks. 

“Moneylending in Great Britain” tends to prove—what some of our own 
states have learned through costly experiments—that all laws which attempt 
to establish a maximum price of the use of money are readily evaded when- 
ever they fix the rate lower than supply and demand would fix it. Enforced 
truth-telling of licensed lenders rather than rate regulation is the chief pro- 
tection of the borrower against the unconscionable lender. 

This study is of value to the student of consumer finance because it presents 
the development of British law with conscientious attention to detail and 
with ample reference to original sources. The treatise is of value to the 
general reader as well because of the faithful delineation of social and eco- 
nomic settings and the careful appraisal of the effectiveness of each law. 
The style is lucid, terse, straightforward. Political factors—so important in 
the American struggle for social reform—are not discussed, perhaps because 
the authors consider such a discussion out of place in this particular study. 

WituiAM Trurant Foster 

Pollak Foundation for Economie Research 


Taxation of Foreign and National Enterprises: A Study of the Tax Systems 
and the Methods of Allocation of the Profits of Enterprises Operating in 
More than One Country, by the League of Nations. Vol. I: France, 
Germany, Spain, the United Kingdom, and the United States of America. 
1932. 275 pp. Vol. II: Austria, Belgium, Czechoslovakia, Free City 
of Danzig, Greece, Hungary, Italy, Latvia, Luxemburg, Netherlands, Ru- 
mania, and Switzerland. 1933. 467 pp. Vol. III: British India, Canada, 
Japan, Mexico, Netherlands, East Indies, Union of South Africa, States of 
Massachusetts, of New York, and of Wisconsin. 1933. 254 pp. Vol. IV: 
Methods of Allocating Taxable Income, by Mitchell B. Carroll. 1933. 
219 pp. Vol. V: Allocation Accounting for the Taxable Income of Indus- 
trial Enterprises, by Ralph C. Jones. 1933. 78 pp. (Published at 
Geneva). 

This work stands unique in the field of taxation in its devotion to detail on 


the one hand and its wide geographical range on the other. Thirty-five 
countries are covered by the report, which contains contributions by thirty- 
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seven authors. Since the chief purpose of the study was to compare the 
treatment applied by the several countries to the problem of allocating tax- 
able income with respect to enterprises doing business in more than one 
country, it was essential to obtain a certain degree of uniformity. This has 
been achieved through the device of subdividing the subject matter in the 
same manner for every country. The first section of each study describes the 
existing system of taxes on income and property levied by the national 
government; these descriptions are sufficiently detailed to be useful to all tax 
students, regardless of their interest in the particular problem of allocation. 
The second part distinguishes the taxes applicable to foreign and to national 
business enterprises, noting the treatment accorded such items as dividends, 
interest, rents, ete. The third and concluding section describes the methods 
of allocating taxable income. 

In the fourth volume, Dr. Carroll summarizes the information presented in 
the first three volumes, and in his last chapter, “Prerequisites for a Régime 
of Allocation,” he analyzes the points at issue and presents his conclusions. 
An additional degree of cohesiveness of the study as a whole is achieved by 
Professor Jones’ contribution on allocation accounting. Thus one of the 
greatest dangers facing such an extensive research project has been avoided 
through careful recapitulation and analysis. 

The splendid achievement represented in these five volumes may well be a 
souree of pride to those responsible for it, especially the members of the 
Fiscal Committee of the League, under whose auspices the work was carried 
on, the Rockefeller Foundation, which financed the study with a grant of 
$90,000, and Dr. Carroll, who in addition to his substantial contributions in 
Vols. I and IV planned and controlled the project as a whole. Finally, the 
work stands as a tribute to the energy and skill of the late Professor Thomas 
S. Adams, through whose efforts the study was initiated. 
Cart SHoupP 


Columbia University. 


The Supply and Control of Money in the United States, by Lauchlin Currie. 
Cambridge: Harvard University Press. 1934. xvi, 199 pp. 


Dr. Currie has written this book because he believes that the supply side 
of money has been inadequately analyzed and presented. It is the reviewer’s 
opinion that the author is not only correct in this contention but that he has 
provided an analysis of the supply aspect of money which should not be 
ignored by those who must deal with this subject. 

Parts I and II of the book are devoted to a closely reasoned analysis of 
the meaning and implications of the supply of money, and here the statistician 
working in the field of currency supply will find analyses and conclusions 
which he should inspect. The author’s conclusions—and the book is literally 
packed full of them—are of such a challenging nature that it seems highly 
probable that they will provide a basis for several statistical excursions into 
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the field of money supply in order to test the accuracy of the author’s work. 
Considering also the great number of challenging arguments advanced against 
commonly accepted notions of the proper functions of central banks, one 
may suspect that reactions of central bank students to this little book will 
prove both mixed and interesting. 

The first two parts of the book reveal a high type of analysis, if one 
assumes its accuracy, and indicate genuine ability on the part of the author 
to traverse with ease the most difficult ground of commercial and central 
banking. The work should constitute a challenge to advanced students of 
central banking regardless of whether it irritates or pleases them by the tone 
and method of approach to the subject. 

In Part III the author presents his suggestions for reform. It is the 
reviewer’s opinion that this part of the work is in nature a pronounced anti- 
climax when compared with the preceding analysis and that found in the 
appendix devoted to “The Interpretation of the Federal Reserve Statement 
and Related Items.” The author’s “solutions” are of an unorthodox sort. 
He urges a central banking institution dominated by the Government with 
complete control of the monetary supply placed in the hands of a Govern- 
ment-appointed body, which would be responsible only to the President. The 
author’s program is vague, and the plan very incompletely portrayed; and 
this section of the book is far from lucid. The reviewer could not visualize 
just what kind of a banking structure the author would have, but stripped of 
its veneer and of the austere dignity characterizing the analysis which pre- 
ceded it, the plan seemed to be quite like the typical proposal for a central 
note-issuing institution emanating from former Senator Owen, the Committee 
for the Nation, and other bank-note inflationists. Recognizing that his sug- 
gested plan may be impracticable, the author suggests as temporary expedi- 
ents what he considers to be less radical changes in the present banking 
structure. 

The book overlooks, in the reviewer’s opinion, several very fundamental 
considerations which must enter into a study of the theories of central bank- 
ing. The tone of the book doubtless will impress readers as somewhat high- 
handed and critical. The author has little respect for the judgment, policies, 
or accumulated experiences of the Federal Reserve Board, the Federal Ad- 
visory Council, the Bank of England, or the Committee on Bank Reserves, 
which made its report in 1931. The reviewer believes the author challenges 
too lightly the accumulated lessons of central banking, and that much of his 
analysis and certainly his major conclusions will require considerable checking 
before they will have any wide acceptance among the experienced and well- 
informed students of central banking. 

Doubtless it is merely a slip of the pen when the author mentions (p. 110) 
$341 million greenbacks, instead of $347 million, and their backing as $150 
million gold, instead of $156 million gold. 


Watter E. Spaur 
New York University 
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The Divorce Court, Ohio, by Leon C. Marshall and Goeffrey May. Baltimore: 
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The Johns Hopkins Press. 1933. 440 pp. 


This volume is the second in a series of factual and objective studies of 
divoree, the first having been made of the Maryland record. In the prepara- 
tion of this particular work, the authors had the assistance of the Judicial 
Council of Ohio, the Ohio State Bar Association, and the Institute of Law 
of the Johns Hopkins University. It is a painstaking, thorough, judicial 
survey and analysis of the law, the dramatis personae, and the realities of the 
divorcee procedure. 

The authors point out that there is no integrating agency in matters of 
divorcee law in Ohio, and in some details the divorce law “is not far short 


of anarehy.” 


The statutes have laid down the “barest requirements,” and 


the divorce court judges themselves, being in the main free agents, have 
brought about a great diversity in the actual interpretation and administra- 
tion of the law. There are at least eighty-eight judges. Emotional bias and 
personal philosophy become the actual law in many instances. 

This does not mean a “breezy booming confusion.” The courts function 
admirably for those seeking a divorcee. Of the suits filed in the period 
studied (July 1-December 31, 1930), only 0.8 percent were denied. “Gross 
neglect of duty”—a conveniently elastic phrase—is charged in two-thirds 
of divorces granted. “Anyone who believes divorce law to function in prac- 
tice in Ohio as it reads in the law books is a proverbial ostrich....A 
divorcee decree will be duly assigned to anyone who has a certain amount of 
time and money—and a cooperative spouse.” 

Measured by the average annual number of divorces granted in the three 
years 1929 to 1931, Ohio, with more than 14,000 divorces, stands fourth in 
the list of states (Texas is first with 17,000). In the rate of divorces per 
1,000 population, Ohio, with a rate of 2.15, stands seventeenth in rank. 
Generally, the states that outrank her are in the west. Only Florida, Indiana, 
and Michigan, in the east, have higher rates. The increase in divorce in 
Ohio may be graphically stated: sixty years ago there was one divorce to 
every twenty-five marriages; today there is one divorcee to four marriages. 
This increase is more rapid than that for the United States as a whole, though 
the inerease has been largely in Cuyahoga County, in which Cleveland is 


situated. 


For the student of divorce many interesting facts are brought out. Be- 
cause of the ease with which a divorce may be secured in Ohio, it is fre- 
quently asserted that people desirous of severing the marriage tie flock there. 
The data do not confirm this belief. 

What relationship exists between age at marriage, the duration of the 
marriage, and divorce? Nearly two-fifths of the persons covered in this 
study (37.8 per cent) were minors when they were married. The wives 
were, on the average, several years younger than their husbands, more than 
one-half (54.5 per cent) of them having been minors at marriage. Three- 


fourths were under twenty-five. 


The median age was 20.5 years. The hus- 
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bands were older, only one-fifth having been minors at marriage. The 
median age was 24.7 years. (How this compares with the situation existing 
in the general population of Ohio the authors do not know.) The bulk of 
the principal litigants married fairly early in life. The authors conclude 
that, insofar as the data can be trusted, “earlier” marriages (unless very 
early) survive for a longer period and that “marriages contracted when 
either party is thirty or more years of age terminate distinctly sooner than 
do the marriages contracted at an earlier age.” Divorces reach their height 
in the first full year in which divorce is readily possible under the legal 
grounds. Of the divorces studied, 37.5 per cent concerned marriages of less 
than five years standing. The median duration of all marriages covered in 
the divorcee records studied was just seven years. 

It is frequently contended that the presence of minor children acts as a 
deterrent to divorcee and that childlessness is a major cause of marital dis- 
cord. An examination of the data from Ohio does not bear out these as- 
sumptions. Minor children were present in 45.0 per cent of the eases coming 
to court and are recorded as present in three-fourths of the suits filed by 
wives when the marriages have endured 20-24 years. 

When the divoree court has granted a decree it is difficult to have the de- 
cree vacated even when fraud on the part of the litigants is proven. Methods 
to prevent fraud on the residence requirements have failed. “The attorney 
for a plaintiff evading the requirements has been tried for subornation of 
perjury, but his conviction was reversed. The court could probably not 
commit a plaintiff for contempt in making a false declaration of residence. 
. . . And when a divorced husband went so far as to bring action for con- 
spiracy to alienate his wife’s affection against his wife’s relatives and lawyers 
and the common pleas judge who granted the divorce decree, it was held 
that a finding by the judge that the wife had complied with the statutory 
requirements could not be inquired into in such an action, and the action 
was dismissed.” 

How horrible must this state of affairs seem to an English judge who, in 
such eases, will send out the king’s proctor to investigate when there is the 
slightest reason to be suspicious of the truthfulness of the litigants or the 
private morals of the plaintiff. Although the situation in Ohio is probably 
not greatly different from that in many of the other states in the Union, it 
raises the question, “Why should Americans respect the law?” 


Ray H. Aprams 
University of Pennsylvania 


Recent Developments in Industrial Group Insurance, by National Industrial 
Conference Board, Inc. New York: National Industrial Conference Board. 
1934. 46 pp. 


This report is a revision and an extension of a similar study made by the 
National Industrial Conference Board in 1927 and revised in 1929. It con- 
tains a brief historical account of the development of group insurance and 
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definitions of the several forms. It attempts no objective analysis of the 
movement which began in 1911 with group life insurance. To this type 
there have been added group accident and health, group annuities and pen- 
sions, and group accidental death and dismemberment insurance plans. The 
report gives data not only of the Board’s statistical researches but also of 
others in this field, the final one having been made in 1934. Added to these 
are the figures of the eight largest companies writing more than 90 per cent 
of this branch of the business. 

On December 31, 1933, these eight companies had in force group life in- 
surance covering nearly four and one-half million employees, with an average 
policy per employee of $1,828. Group accidental death and dismemberment 
insurance protected slightly more than half a million, with an average 
policy of $1,473. Nearly one and one-quarter million employees were pro- 
tected by group accident and health contracts providing an average weekly 
benefit against such contingencies of $13 per week. Less than 200,000 em- 
ployees were covered under group annuity and pension plans calling for an 
average monthly income of $43.53. Many concerns carry combinations of 
some or all of these insurances on their employees. The net number covered, 
therefore, was about five million wage earners. In a sense, this fortunate 
group may be said to constitute the aristocracy of American labor. 

The greater share of the benefits are extended to employees of the largest 
concerns. The smaller the concern the less is the protection received by the 
employee. While group insurance declined materially in 1931, 1932, and 
1933, it has, nevertheless, held up exceedingly well. At present there is 
about nine billion dollars of all forms outstanding. Although group insur- 
ance represents the best among the voluntary efforts of capital to protect 
labor, it provides only a slight approximation of labor’s need of a well- 
rounded social security program. 

Maurice TAYLOR 

Jewish Family Welfare Association 

Boston 


Population Theories and their Application with Special Reference to Japan, 
by E. F. Penrose. California: Food Research Institute. Stanford Uni- 


versity. 1934. xiv, 347 pp. 


This book is a distinctive contribution to population theory, not only for 
its clear summarization of the principal points in the development of the 
Malthusian and Neo-Malthusian doctrines, but also because it introduces 
several important new aspects of the subject and gives an admirable cor- 
relation of recently developed theories. Furthermore, the book brings into 
relationship with the theory of population the various statistical contributions 
which have been made in recent years. While it does not abound in statistical 
data and has not a single table or chart, it is nevertheless to be classified as a 
befitting and creditable advance in the quantitative treatment of population 
doctrines. 
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There are several fields of endeavor in the social sciences where we have 
seen so many contributions admirable in detail and in statistical analysis but 
so diffuse and so lacking in basic interpretation that we are disposed to a 
feeling of more or less hopeless dismay and ask “what does it all mean?” 
Dr. Penrose’s book on Population Theories and their Application is the 
answer to the social scientist’s prayer in this respect. To one who has even 
a passing familiarity with the various quantitative studies which have been 
made in population problems, this book constitutes reading of absorbing 
interest and stimulation. For the general population theorist, it will un- 
doubtedly prove to be a welcome and almost despairingly-hoped-for interpre- 
tation of the variety of “tricks” he has seen the statisticians perform in their 
quantitative inquisition of his beloved doctrines. 

Pure theorists will be delighted with the author’s remarkable successful 
efforts to attain consistency and clear definition of conceptual meanings. In 
his treatment of the optimum density theories, for example, he attempts to 
develop a distinction between an income optimum density and a welfare 
optimum density. For long years, leading economic theorists have tried to 
make an impression upon the economists in special fields of study concern- 
ing the importance of making that distinction, which is so fundamental to 
the interpretation of price economics versus welfare economics. Dr. Pen- 
rose’s concept of a welfare optimum density will be criticized by some, no 
doubt, because he attempts to give it an objective reference. An apparently 
studious insistence on quantitative interpretation is slightly obtrusive in 
parts of the book, but the author develops the subjective and psychological 
aspects of most of the problems taken up. One conspicuous exception is 
his discussion of the problems arising, in connection with migrations, from 
genetic and cultural differences, where he seems content to let the case rest 
on the basis of the quantitative analyses made by the special students in these 
fields (cirea pages 234-238). Even in this case, however, he mentions the 
subjective aspects of the problem (page 243). 

The book is exceptionally well documented and manifests a wide familiarity 
with recent works on the subject. Lorimer and Osborn’s Dynamics of Popu- 
lation came out a few months after Dr. Penrose’s book was published. 

Dr. Penrose has divided the book into three parts. Part I is called 
“Theories of Population,” in which the successive chapter titles are: i, the 
Malthusian theory; ii, the income optimum population; and iii, the welfare 
optimum population. Part II is called “Some Aspects of the Japanese 
Population Problem,” in which the chapter titles are: iv, the increase of 
population; v, population, food, and agriculture; vi, prospects for industrial- 
ization. Part III is called “The Distribution of Population and the Dis- 
tribution of Natural Resources,” in which the chapter titles are: vii and viii, 
population and migration; ix, population and territorial expansion; x, popu- 
lation and international trade; and xi, population and conflict. 


JAMES G. SMITH 
Princeton University 
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A Study of the Chinese Population, by Chi-Ming Chiao. Foreword by 
Edgar Sydenstricker. New York: Reprinted from the Milbank Memorial 
Fund Quarterly Bulletin for October, 1933, and the Quarterly for January, 
April, and July, 1934. 56 pp. 


In the absence of governmental registration of births and deaths and of 
official census taking in China, Chi-Ming Chiao’s A Study of the Chinese 
Population is very illuminating and suggestive. It is the analysis of a survey 
of 12,456 families in 22 localities in 11 of the provinces of China, covering 
nearly 68,000 persons. The data were collected in connection with the land 
utilization study that is being carried on at Nanking University, and the 
localities were so distributed as to be fairly representative of rural China as 
a whole. The sample is small in comparison with China’s total population, 
but it reveals the probable characteristics of that population better than any 
study hitherto made. The author’s division of the country at the Huai River, 
into North and South China, though geographically proper, is not entirely 
satisfactory for this study, because all but two of the localities included in 
the sample for South China are situated in the Central China provinces, 
where there has been a greater degree of industrialization than in the North 
or the South. His comparisons between North and South China are there- 
fore more truly between North and Central China, because the industrialized 
centers have very definitely affected the composition of the population in the 
central area. It is quite probable that a survey limited to Fukien and the 
two Kwangs would reveal a much higher degree of similarity to North China. 

On the basis of the data collected, the author discusses the Chinese family, 
the age, sex, and marital composition of the population, birth and death rates, 
and natural increase. The discussion of sex composition is one of the most 
interesting sections. It reveals a high ratio of males to females, which the 
author attributes in part to faulty reporting and in part to infanticide or 
neglect of girl babies. Even after an allowance for these factors, however, 
there still seems to be an unexplained excess of males, which is all the more 
interesting because of the drain of males from the country in large-scale 
emigration. The material is simply and clearly presented, and the author’s 
analysis is well worth reading. 

JouNn E. ORCHARD 


Columbia University 


Industrial Policy of India, by C. N. Vakil and M. C. Munshi. Calcutta: 
Longmans, Green and Company, Ltd. 1934. xii, 271 pp. 


This book is the seventh volume in a series of studies on Indian economic 
problems edited by Mr. Vakil. Since various economie difficulties which 
plague India are treated in previous volumes, the present volume is confined 
primarily to a discussion of the customs tariff as an aid toward economic 
improvement in India. The preface, introductory chapter, and chapters I to 
III inclusive by Mr. Vakil contain a discussion of Indian industries, the 
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general post-war tendencies toward protective tariffs, and the past, present, 
and future tariff policy of India. Most students of economies will be dis- 
appointed to find no analysis of international trade theory which is properly 
considered the basis for tariff policy. The excuse for the omission (p. vii) 
is that protective tariffs are now the popular fashion among the family of 
nations. To the reviewer a statement of a few international trade and 
finance principles which tend to support the limited use of protective tariffs 
would have been preferable to this excuse. 

The chapters on policy initially set maximum production and consumption 
(p. 1) as a goal for Indian economic development, but on the same page 
and subsequent pages the goal is stated as “maximum production with a 
national outlook.” To maintain consistency the reader should overlook the 
first statement. A possible way out of the inconsistency, not explored by 
the author, would have been to state the effects of industrialization on the 
growth of population in other countries and to maintain that industrializa- 
tion in India, promoted by tariffs, would eventually raise the level of con- 
sumption for a smaller population. Effective protection for the domestic 
market and encouragement of the export trade is the policy outlined to 
achieve the desired goal. The possession of a raw material (pp. 6-7) is ac- 
cepted as evidence of a trade advantage in the manufacture of its finished 
products. If countries import raw materials and encourage the export of 
their finished products, they are (pp. 5-6) guilty of economic imperialism. 
No stigma, however, is attached to the same export practice if the exporting 
country possesses the raw material. Frequently the comment is made that 
the taxpayers in one form or another pay for the protection of industries. 
To the reviewer the accepted distinction between the incidence of tariffs and 
bounties is important. 

Students of tariff problems, particularly those in India (excluding, of 
course, proponents of imperial preference in the British Empire), will find 
the brief tariff history of India in chapter II and the analysis of the present 
tariff schedules in chapters IV to VII both interesting and instructive. The 
latter chapters contain a discussion of ad valorem versus specific duties; 
valuation practices; classification of tariff commodities; tariff methods and 
procedure; and a detailed, proposed tariff schedule for India. Appendix I 
(Customs Tariffs as a Source of Revenue), appendix II (The World Eco- 
nomic Conference), and appendix III (The Cost of Protection) occupy thirty 
pages. Their material might more appropriately have been included in the 
pertinent chapters and not merely attached to the end of a chapter. The 
authors’ position with regard to a bargaining tariff for India (cf. ch. II and 
pp. 164 and 190) is not clear. The highly commendable effort to devise 
methods for measuring the burden of protection in India (pp. 81-85 and 
254-66) is marred somewhat by the statement that with the application of 
the methods in India (p. 266) “the system of protection will almost reach 


perfection.” 
Currrorp L. JAMES 


Washington, D. C. 
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Labor Fact Book II, by Labor Research Association. New York: Interna- 
tional Publishers. 1934. 222 pp. 


Women Who Work, by Grace Hutchins. Prepared under direction of Labor 
Research Association. New York: International Publishers. 1934. 273 pp. 


Labor Research Association is a non-profit undertaking that collects and 
interprets current economic facts as they impinge upon the status of labor. 
The Association was founded in 1927 “to conduct investigations and studies 
of social, economic, and political questions in the interest of the labor move- 
ment.” As part of its activities it is also publishing a series of monographs, 
the “Labor and Industry Series,” one of which, Labor and Steel, by Dr. 
Horace B. Davis, was recently reviewed in this Journal (June, 1934). 

The two books under review, though not of this series, nevertheless are of 
the same general character and purpose. Labor Fact Book II (Labor Fact 
Book I was published in 1931) is not, therefore, as one might be led by the 
title to conclude, a mere book of facts or statistics, not even “labor” facts 
or statistics. It is rather a systematic analysis of such facts and statistics. 
Thus, the book deals with the nature of the economic crisis, with capitalist 
efforts to solve it; with the effects of the crisis on the American worker, 
white and Negro, on the poorer farmer, and with the struggle of these classes 
of society against the lowering of their standards of living and for a measure 
of inereased economic security. 

One chapter deals with the meaning and practices of Fascism; one covers 
the threat of a new imperialist war; another describes recent progress in the 
Soviet Union. The definition of “Fascism” and the conception of the part 
it plays in the present crisis of world capitalism may be cited as examples 
of the seriousness with which a “Fact” book may be endowed. 

“Fascism,” the authors quote the Executive Committee of the Communist 
International, “is the open, terrorist dictatorship of the most reactionary, 
most chauvinist and most imperialist elements of finance capital.” “The 
growth of fascism, therefore,” Labor Research Association explains, “indi- 
eates the growth of the revolutionary crisis. ... The capitalists are no 
longer able to maintain their dictatorship by the old methods of bourgeois 
democracy. . . . Capital is therefore forced to undertake open terrorist dic- 
tatorship. . . .” 

Most of the statistics in the book, taken from the most authoritative 
sources, are of course not original with Labor Research Association. In 
several instances, however, their treatment reveals facts not commonly known. 
Examples may be found in their tables pertaining to strikes and to the class 
distribution of Federal income and expenditures. They point out, for in- 
stance, that between the fiscal years 1928-1929 and 1933-34 the proportion 
of the Federal income received from “corporations, wealthy individuals and 
middle class” declined 43%, whereas that received “from workers and con- 
suming masses” increased 53% (p. 61). 

The book contains valuable appendices and reference notes and is well 


indexed. 
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Women Who Work, by Grace Hutchins, is a factual study of the especially 
onerous lot of women workers under capitalism. Nearly 30% of women 
wage earners in the United States, Miss Hutchins points out, are married, 
and the vast majority of these have the double burden of a job and the 
taking care of children and a home. They have no maternity leave or 
maternity insurance; no child nursery law nor provision for the care of 
woman workers’ children. Besides, health standards for working mothers 
are flagrantly violated, if any there be on the statute books. “Old at 30” is 
the result. “Old” for most jobs open to women, excepting at the two ex- 
tremes, the professions and menial house day work. 

There follow the familiar facts that women’s earnings “range from 20% to 
70% below men’s earnings. ... In bread and bakery products, fruit and 
vegetable canning, and confectionery in New York, women earn less than 
half of what men earn.” 

But the book is not a statistical study. It is full of human documents 
drawn from the experience and personal investigations of an apparently 
indefatigable worker. There are more than five pages of closely typed 
“Reference Notes.” 

The book closes with the two chapters on woman’s growing participation 
in the struggle for immediate demands for the improvement of her lot as 
well as for a revolutionary change in the economic system which, according 
to Miss Hutchins, would set her free along with her men fellow workers 
from capitalist exploitation. Under Socialism in the U.S.S.R., Miss Hutchins 
contends, both are free of exploitation and are economically equal. 


JoserpH M. GILLMAN 
College of the City of New York 


Operating Results of Department and Specialty Stores in 1933, by Carl N. 
Schmalz. Bulletin No. 92, Bureau of Business Research, Harvard Uni- 
versity. 1934. 


Expenses and Profits of Variety Chains in 1932. Bulletin No. 93, Bureau of 
Business Research, Harvard University. 1934. 


Chain Store Expenses and Profits, by Maleolm P. MeNair. Bulletin No. 94, 
Bureau of Business Research, Harvard University. 1934. 


These three studies are retail cost analyses which the Bureau of Business 
Research at Harvard University carries forward more or less continuously. 
The Operating Results of Department and Specialty Stores in 1933, which is 
issued annually in cooperation with the National Retail Dry Goods Associa- 
tion, is used by department stores generally as a basis for comparison of 
their own results with those of other department stores. Owing to reduced 
expenses and higher margins, the operating data show the first reversal in 
the steady downward trend in earnings which began before the depression. 
Excluding sales taxes, the tax burden of department and specialty stores in 
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1933 inereased by about one-fifth in percentage of sales over 1932. A special 
tabulation shows sales tax information for the 16 states which had such a 
tax in operation in 1933. This information is of value in keeping in touch 
with the growth of Federal and state taxes and the progress of sales tax 
legislation. 

An attempt is made in this bulletin to show the relation between expenses, 
sales, and operating results for stores which appeal to different clienteles. 
Tentative conclusions are that quality appeal stores have a higher average 
sale, higher expenses in cents per transaction, and higher percentage mar- 
gins than price appeal stores. No generalization is made concerning profits 
or stock turn. Although at present somewhat inconclusive, such information 
should inerease in value as the experience of additional years is accumulated. 
A real need exists for this type of analysis. 

According to Expense and Profits of Variety Chains in 1932, 29 chains, 
representing 5,027 stores and aggregate net sales of $670,000,000, showed a 
net gain of 2.2 per cent. On the average, the large chains operated at a 
profit, whereas the smaller chains lost money. Variety chains in general 
have shown a drop in average sales per store every year since 1928. This 
situation, with an essentially unchanged tenancy cost per store, brought about 
a sharp shrinkage in profits during the 1928-32 period. 

In Chain Store Expenses‘and Profits, operating data are reported for 24 
department store chains, 16 department store ownership groups, 23 shoe 
chains, 34 drug chains, 39 grocery chains, and 29 variety chains. Although 
some of the samples from which data were drawn are not as large as would 
be desirable and although some of the data are two or three years old, the 
Bureau is undoubtedly providing a useful service to those interested in retailing 
by bringing together such information, thereby maintaining the continuity of 
its reports on chain store retailing. 

All these publications are carefully worked out from a statistical and ac- 
counting point of view, and comparability with past reports has been main- 
tained through adherence to standards which the Bureau has developed. 
They are equally valuable as guides to operating practice for business people 
and as sources of data for business analysts. 

L. H. GrinsteaD 


Armour & Company 





